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Two’s company .. . three’s a crowd! 


The best company your dies can keep is Superior die sets. Superior’s 
exclusive features give you more . . . safety flanges, precision center marks, 
lock-jaw lifting device, E-Z lift sling chain, superfinish guide pins and 
removable cap guide pins. 


Write for the new features catalog today! 





2754 South 19th Street e Milwaukee, Wisconsin 
Cheshire, Connecticut 
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. « if finishing costs are eat- 
ing up your profits and you can't 
find help, let United States 
Diamond Wheel Co. show you 
how on-the-job “PROGRESSIVE 
SPECIFICATIONS" has saved 
others. PRESSURELOK® builds 
optimum performance into every diamond 
wheel—yet your carbide cutting costs may 
be reduced by using different type, size, 
grit or hardness of wheel from the one which 
you are now using. Here's how we can war- 
rantee you top carbide cutting efficiency. 


be sure... get PRESSURELOK® 


PRESSURELOK WORKS BEST! 
PRESSURELOK (the Performance 
bond) makes the best of Diamond 
wheels because it scientifically com- 
bines warranteed amounts of graded 
Diamonds distributed in constant den- 
sity throughout a perfect bond which 
wears uniformly at the ideal rate of 
Diamond usage. 





Write for our catalog No. 957 
or call us at Aurora TWinoaks 
7-9181 for “Progressive Speci- 
fications” on your job without 
any obligation on your part. 


UNITED STATES 







DIAMOND WHEEL CO. 


AURORA, ILLINOIS 
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personally speaking... 


Dear T&P Reader: 


There is one Federal government service that touches virtually all 
American citizens. It’s the postal service. And far too many Americans, 
including rank and file citizens, government officials and legislators, 
know far too little about it. 

While the postal service is government operated, it is really a business. 
But, it is in a sad state as a business. It probably has more employees 
than any other organizational unit in the United States, private or public, 
except the Armed Forces. Imagine a business of such magnitude without 
one cent of capital. The intricacy and difficulty of planning and achieving 
modernization must be unbelievable. 

Probably the worst aspect of the Post Office Department is that associ- 
ation with it means encountering such an absolute dead end that there 
is no incentive whatever for really bright, ingenious, young men of su- 
perior capability to join it on a career basis. 

In recent years, there has been a continuous effort to increase rates 
and some of these efforts have been successful. It’s true that there is a 
Post Office deficit every year. This results, of course; from expenses 
exceeding revenue. Deficits are offset by Congressional appropriation. 
Substantial portions of deficits result from handling franked mail, mail 
for charities at reduced rates, and other special services Congress asks 
the Post Office Department to perform without compensation. 

Probably the least understcod of anything is the Post Office bulk rate 
system. For example, third class rates are less than first class, not be- 
cause this is a bargain offered by the Post Office, but because business 
which uses this kind of mail does a major porticn of the Post Office’s 
work before the material enters the mail. For example, third class re- 
quires no cancelling. It reaches the Post Office bundled according to 
official specifications for easy distribution. This may even mean sorting 
of the mail by postal zones. After all of this sorting, it’s placed in bags 
which are labelled for a destination, so that the material goes clear 
through to the office of distribution before there is any handling of it 
by Post Office employees cther than routing the bags to a railroad car 
or other transportation. 

The Post Office Department complains continuously about inadequate 
rates for all classes of mail. I shudder to think what might happen in a 
large city Post Office scme time if all business mail for one day were 
stamped instead of metered, thus requiring cancellation first and then 
individual piece-by-piece sorting. I’m sure this would quickly show that 
volume mailers have adopted every means available under postal regu- 
lations to minimize the amount of work required by postal employees. 

This movement probably could be carried further if the Post Office 
Department could take positive, strong leadership in real modernization. 
Increased rates are not the answer. They only provide a temporary ex- 
pedient. Our hope for better postal service is through modernization and 
the planning for it needs to be big in order to be ahead of demand instead 
of continuously ’way behind it. Greater interest in the Post Office De- 
partment on the part of all of its customers, I’m sure, could bring about 
the changes that are needed to make the postal service as efficient and 
as effective as it needs to be. 


Cordially yo 


Publisher 
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Ws- Re CREATING THE METALS THAT SHAPE THE FUTURE 





C-775 


Quality carbide starts with purity 


There’s no secret to producing quality 
carbide at V-R because it’s a simple mat- 
ter of starting with highest purity raw 
materials and maintaining this purity and 
uniformity throughout all processes. 

At V-R, the finest in modern equipment 
is effectively combined with the metal- 
lurgical knowledge gained through 30 
years of carbide research and manufac- 









® 


turing experience this experience 
means better carbide for every use. 


Above is a good example of V-R’s quality 
control. This X-Ray Fluorescent Spec- 
trograph tells the exact composition and 
amount of each component in the materi- 
al being tested — assuring purity of raw 
materials and uniformity of powdered 
metal compositions. 


Ws-R ) VASCOLOY - RAMET 


882 MARKET STREET * 


WAUKEGAN, ILLINOIS 
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GIANTS 
FOR WORK-- 


yet move easily 
from job to job 


MILL « BORE « SHAPE « SLOT « GRIND « DRILL at /ower cost 


Compact, rigid, portable units in three 
sizes. Perform in any position. Built-in 
power and feeds. Use independently or 
attach to machine tools for secondary 
operations. Save handling, moving, set-up 
and down-time. Also machine in-place parts 
too big for standard tools. One unit often 
pays for itself on one job. Provide close 
tolerance quality at profitable metal 
removal rates. Give you the advantage of 
machining where it is most economical! 


YOU CAN DO MORE WITH ume ALL-PURPOSE, PRECISION 
@ METALWORKING TOOLS 
G 


THE DUMORE COMPANY 1304 Seventeenth Street, Racine, Wisconsin 






Heads © Micro-Drills ¢ Drill Grinders ¢ Tool Post Grinders « Hand 
rinders © Flex-Shaft Tools « Precision Spindles and Accessories 





TOOLING & PRODUCTION] JUL) 











3 sizes for all 
tooling needs 


SMALL WORK MODEL 1—% hp., 
removes metal at % cu. in. per 
minute,* 10” min. lathe mtg. 


MEDIUM DUTY MODEL 2—% hp., 
removes metal at %4 cu. in. per 
minute,* 13” min. lathe mtg. 


LARGE WORK MODEL 3-117, hp., 
removes metal at 11% cu. in. per 
minute,* 18” min. lathe mtg. 


Tt. ~ 


*in mild steel 


ask your local MLN 
DUMORE INDUSTRIAL (= 
SUPPLY DISTRIBUTOR or 
for a demonstration : 


or write for Bulletin VM-60 





Versa Mil © Drill-N-Tap Units ¢ Drilling Units «© Feed Tables ¢ Drill 
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Vidmar industrial storage cabinets solve 


The case of the MISS|NG TOOL 


Is the supply exhausted? Was it broken? Or is it some- 
where in the dark corners of a cluttered storage area? 

Nobody knows. 

But we do know that VIDMAR INDUSTRIAL STORAGE CABI- 
NETS will solve this problem once and for all. 

Vidmar cabinets are expressly planned and built to 
accommodate the sizes, shapes and weights typical in 
industrial tools, parts, gages, accessories, and sub-assem- 
blies. Cabinets come in various heights, and so do draw- 
ers. All units are modular—can be added-to or re-ar- 
ranged at any time; and they are strong...a single drawer 


, 


Store more... better...in less space with 





holds up to 400 Ibs. without even sagging! 

In the Vidmar system, every tool and part has its place 
—fully visible and accessible...clean and safe...and read- 
ily located through large labels running the full length 
of drawers. Space savings average 50%. 

That’s part of the story. Before you revise or add to your 
storage facilities, or plan the storage in new construction, 
it will pay you to look into the many time- and money- 
saving advantages of the Vidmar system. Write today: 
Vipar INC., 2326 Reach Rvuad, Williamsport, Pa. 

Ask for 20-page illustrated catalog 


f | iL} a. CABINETS 


Division of VOLKERT STAMPINGS, INC. 
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How Sperry Saves 
Time with StereoZoom’ 
Microscopes 


In its work on the B-58 Hustler and Jupiter C 
missile programs alone, the Air Armament Di- 
vision of Sperry Gyroscope Company makes 
over 250 different detail parts of floated gyroscopes and integrating 
accelerometers. 

The Bausch & Lomb StereoZoom Microscopes allow Sperry’s op- 
erators to see this sub-miniature work enlarged in natural, 3-D detail. 
These instruments provide the long, unobstructed working distance 
(up to 7”) required for intricate assembly operations without damage 
to delicate parts. To check work, a turn of the zoom knob provides 
any desired magnification within the instrument’s range; working 
distance stays the same, with work always in focus. 

In critical inspection, Sperry saves scanning time by setting the dial 
to the exact magnification needed for specific checks, (from 3.5 X 
through 120 x ). And these B&L Microscopes are light enough to be 
carried easily for spot checks at any assembly point. Sperry keeps its 
B&L StereoZoom Microscopes busy for the full working day, with 
complete visual comfort for the operators. 

Find out how you, too, can save time in assembly and inspection 
with B&L StereoZoom 
Microscopes. 


This pivot is one of the 
larger parts Sperry as 
and 


Ste 


sembles 
B&l 
Microscopes 


inspects 


with reoZoom 


BAUSCH & LOMB | 
77307 Bausch St., Rochester 2, N. Y. | 
1 


() Send me new B&L StereoZoom Catalog D-15 
( Schedule a demonstration at my convenience. 


Name, Title 


BAUSCH 6 LOMB 


I ieee amd ee . 

ieee ae q D 4 
Address Panne “ v 
a Zone ...... State ............ | 
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Talk 
of the 
Month 


* * * * * * * 


The 
inevitability 
of Automation 


by Harold A. Strickland, Jr. 


Mr. Strickland, vice president 
and general manager of Gener- 
al .Electric’s Industrial Elec- 
tronics Div’n, presented this 
talk at the Fourth Conference 
on Manufacturing Automation, 
held earlier this year at Purdue 
University. 


INEVITABILITY IMPLIES some- 
thing that is about to come, or 
happen — something that cannot 
be avoided. Automation is not in- 
evitable on either of these counts. 
First, because it is already here 
and, secondly, because a great deal 
of knowledge, understanding, and 
effort must be applied to accom- 
plish further progress. 


If proper and intelligent effort 
is put forth, the advance of auto- 
mation is inevitable because it is 
one of the potent and available 
tools which can spur the economies 
of our western nations and thereby 
help us in our struggle to keep the 
world free. 

We cannot afford to haggle over 
whether we will or will not use 
any tool which is compatible with 
our free enterprise system and 
which may well be a deciding fac- 
tor in the east-west economic duel. 

Management and labor are 
agreed that the economic challenge 
must be met. As George Meany, 
president of the AFL-CIO, recently 
stated to the press: 

“In the final analysis there isn’t 
anything under this system, with 
all its imperfections, that is good 
or bad for industry that isn’t just 
about the same for labor.” 

We in the United States no 
longer have the choice of weapons; 

. .. Continued on page 10 
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. Month’s Talk from page 8 
we must exploit all the weapons 
in our economic arsenal. 


What is Automation? 

For all its many definitions, au- 
tomation is probably a contraction 
of the word “Automatization,” 
which Webster defines as, “mak- 
ing into a thing regarded as capa- 
ble of spontaneous motion or ac- 
tion.” 


The Greek roots are auto, 
meaning self, and motos, which 
means acting — or mota, which 


means thought. Thus, automation 





is the concept of things, self-act- 
ing, or self-thinking. 

Perhaps we should more specif- 
ically say that: Automation is the 
concept of organizing and utilizing 
energy, machine elements, and in- 
formation handling and control 
techniques to: 

1. Accomplish physical and men- 
tal work with less contributed 
human effort; and to 

2. Extend human capabilities. 


Automation, then is a concept; it 
is not a product (although products 
are employed in its implementa- 


eliminate work 
marking with a 


DI-ACRO 


Workmarking from forming sheet materials in press brakes and punc ot oe ye is 


greatly reduced and in many metals completely eliminated when form 


with the 


Di-Acro Rol-Form Die. Hardened and Precision ground rolls pivot smoothly in the 
die block to fold material without strain. You save costs by discarding elaborate 
and time consuming preparation and work methods, reducing polishing time, 
eliminating scrap parts. You also cut costs in press brakes and punch presses 
by reducing the number of dies needed and reducing set-up time. 

One Di-Acro Rol-Form Die with a 60° upper die forms any angle to 60° 


and any thickness of metal to %” 


just by adjusting the ram or bed of the 


brake. Where ultra-high finish material is to be formed, nylon inserts can be 
used in the die block to further reduce the possibility of work marks. 

The Rol-Form Die is offered in five styles and in lengths from 6 inches to 12 
feet for use in all sizes and models of press brakes and punch presses. Mt Witaall £0 


For set press brake doviiti ask about Di-Acro Standard Press Brake Dies. nh » 
PLAS LR MME GREE LET ET TNT 


2s AS AN te Ree a OY 


Pm . 
BY 


Consult the yellow pages of your telephone book 
under Machinery-Machine Tools for the name of your 
nearest Di-Acro distributor or write us. 


O’NEIL-IRWIN MFG. CO. 


315 Eighth Avenue °* 


Lake City, Minnesota 
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tion). Predicting the ultimate ex- 
tent of its application is like at- 
tempting, before the time of Ed- 
ison, Watt, and Diesel, to predict 
today’s market for energy con- 
version. 

The concept of automation is 
not new. A Greek translation from 
85 BC, referring to a water wheel 
of that day, philosophizes as 
follows: 

“Cease from grinding, ye women 
who toil at the mill, sleep late, 
even if the crowing cocks announce 
the dawn. For Demeter (Greek 
goddess of agriculture) has ordered 
the nymphs to perform the work 
of your hands, and they, leaping 
down on the top of the wheel, turn 
its axle, which with its revolving 
spokes, runs the heavy concave 
Nysarian millstones. We taste 
again the joys of the primitive life, 
learning to feast on the products 
of Demeter without labor.” 

For 2,000 years automation has 
been making a contribution to a 
better way of life. 

In the United States, automation 
has been a significant factor in our 
economic growth and in the at- 
tainment of high personal living 
standards. 

In fact, our recent concern over 
the competition of the Soviet 
Union, Western Europe, and Japan 
stems largely from the narrowing 
automation gap between them and 
us. They have recognized and are 
applying automation techniques as 
rapidly as possible, and the result- 
ing impact is already evident. 

Automation has contributed to 
our economic growth not only 
through increasing output, but by 
making possible whole new in- 
dustries. Without automation such 
new industries as atomic power 
and rocketry would not exist as 
speeds, temperatures, and hazards 
involved are too extreme for hu- 
man capabilities. 

Automation, then, has not only 
provided us with a greater output 
of traditional goods and services, 
but has made it possible for us to 
have goods and services we could 
not otherwise have. 

If we support this premise, that 
the automation concept is not new, 
what aspects constitute the modern 
“phase” of automation? 

. Continued on page 12 
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DéALL Announces... great news for setup 
and inspection departments 
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This side is finished to 
a grade of your choice 
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This side is finished 
te match the top — or 
to another grade! 









BLACK GRANITE 
“thine SURFACE PLATES 


Here’s a money-saving, time-saving, space-saving “‘first’’—black 
granite surface plates finished on both faces. They’re easily reversed 
by using inexpensive removable trunnions. 
There’s double usefulness in these new DoALL reversible surface 
plates. For example, one side can be used as a working surface while 
the reverse side is reserved for master inspection. Both sides can be 
lapped to the same grade or to any combination of standard grades— 
AA (laboratory), A (inspection) or B (shop). And you always have an 
extra plate that takes no extra space in reserve for emergencies. 
DoALL reversible surface plates cost only one-third more than 
single-faced plates. This slight extra cost is more than offset by 
savings in freight charges, down time and the expense of having 
a plate reconditioned. 
DoALL reversible plates are made from the same high-quality 
granite used for all other DoALL black granite products. They are 
re rigid, a and ance than tool steel. There’s no 
Selth cevaeiiiie adie aie ns all “om etter granite for this purpose—anywhere. 
by theca ao hangin yee ecmaden “ Call your local DoALL Sales Engineer. He will gladly advise you on 
permanently imbedded in two sides. Fixture or work your black granite surface plates and accessory requirements. 
that must be held rigid is easily secured to the plate During the Machine Tool iti D : s 
by a “C" clamp at any point along the periphery. ring the Machine Tool Exposition, see DoALL’s Demonstrations 

at the Coliseum, Navy Pier, Hall of Progress. 


The DoALL Company, Des Plaines, Illinois 


Call Your D@BLL Sales-Service Store 
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CUTTING TOOLS MEASURING INSTRUMENTS SHOP SUPPLIES. 
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This is a — 
typical DoALL Store 
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STRIPPIT 


SELF-CONTAINED 


TOOLING... 









1. no expensive custom dies—save all the time and cost involved in design- 
ing and building custom, single-purpose dies. 

2. lower labor costs—no high-salaried tool and die makers are needed. Any 
good bench man can set up Strippit Tooling. 

3. minimum tool investment—Strippit units can be kept in continuous use. 
You have no heavy investment in idle dies—no die storage problem. 

4. shorter lead time—as soon as the pattern is ok’d, Strippit Tooling can be 
set up and put into production immediately. 

5. faster, more accurate setups—Strippit units are self-contained, self- 
stripping and permanently aligned—bench-assembled on drilled tem- 
plates, T-slotted plates or bed rails. Nothing is attached to the press ram. 
No need for die spotting and setting. 

6. press downtime cut—as each run is completed a new Strippit setup is 
already waiting for the press. Self-contained design permits punch 
replacement in the press. Downtime is kept to a minimum. 

7. unlimited versatility—Strippit units can be set up in any hole pattern and 
used over and over again—for long press runs or quick-change pilot 
runs—in stamping presses or press brakes. 

8. a complete line from a single source—punching units with standard 
or special tooling, for punching up to %4” mild steel—standard and 
special notching units for work up to 14” mild steel. 

9. nationwide sales and service—}by trained tooling methods engineers in 
all major industrial areas. Manufacturing plants in Akron, N. Y., Los 
Angeles, Calif.; warehouse in Chicago, III. 

10. specify “Strippit’—the original system of self-contained tooling. There 
are imitations but no substitute for Strippit engineering know-how. 
tested and proved designs and materials, first-class workmanship and 
the other advantages of doing business with a reputable organization 
that has been in business for 35 years. 

FOR COMPLETE INFORMATION—write for the new Strippit General Catalog. 


waes STRIPPIT ie. 


212 Buell Road a Akron, New York 


In Canada: Strippit Tool & Machine Company, Brampton, Ontario 
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The new aspect of the automa- 
tion concept lies largely in its abil- 
ity to acquire and handle informa- 
tion rapidly and cheaply. We have 
moved the decimal point several 
places to the left in the cost of 
applying programmed logic and in 
communicating. We have substan- 
tially increased servo and sensor 
competences. 

These new aspects of informa- 
tion handling concepts and tools, in 
theory, now enable us to integrate 
mechanization totally. We can now 
harness measurement to automatic 
control devices and to the complex 
logic of computers and thence to 
mechanical muscles of power driv- 
en machinery. Or, we can harness 
an information system to the in- 
gredients of a business. 

We can start with a description 
of a customer need, select or de- 
sign its solution, check the ware- 
house for parts or stock, issue 
instructions to programmed ma- 
chine tools, assemble the product, 
check out its performance, issue 
shipping and billing documents, 
and pay the employees — all 
automatically. 

Of course, in practice, we have 
not yet combined all of these oper- 
ations for a single business — but 
we will. The main reason we have 
not done it yet is because we don’t 
understand the business’ well 
enough — not because we lack 
the technology. 


Why Do We Need Automation? 


We need automation because the 
balance of world power today is 
tied to economic power. The busi- 
ness I have just described-will pro- 
vide flexible products and flexible 
production at mass_ produced 
prices. It will allow more rapid 
delivery, lower inventory, and 
better service with less overhead. 

We in the United States must 
achieve a 4-59 annual gain in 
total output if we are to maintain 
or improve our standard of living 
and concurrently meet the de- 
mands of the future. This is about 
twice what we have been doing. 

These dernands include those of: 

1. Our own rapidly growing 
population, which is starting work 
later, retiring earlier, and living 
longer and better. 

. .. Continued on page 14 
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regulates the air supply. 


BELLOWS-LOCKE “Pockaged’ 
DRILLING UNITS 


PROVIDE A DOWN-TO-EARTH SOLUTION 


FOR ROCKETDYNE’S SPACE-AGE PROBLEM 


One of the most critical components of a liquid- 
propellant missile propulsion system is the fuel 
injector head, containing hundreds of very small 
holes, each of which must be highly accurate not 
only as to shape and size but also as to location, 
angle and finish. Because Rocketdyne, a Division 
of North American Aviation, Inc., is deeply in- 
volved in missile propulsion, both in the experi- 
mental phase and in the manufacture of engines 
which have reached the production stage, it must 
produce fuel injector heads in a wide variety of 
designs. 


To meet the special demands of accuracy and 
flexibility, Rocketdyne engineers designed special 
drilling machines, incorporating Bellows-Locke 
Model 5-E Drilling units. These compact, versatile 
work units are completely self-contained, will 


Thousands of users have found the 
Bellows-Locke Model 5-E the ideal 
solution to their drilling problems. 
Chances are it can prove valuable 
to you, too. Write today for free 
Bulletin BL-5RA. Address Dept. 
TP-760, Bellows-Valvair, Akron 9, 





This special machine at Rocketdyne is designed so that angular adjustments 
of Bellows-Locke Drilling unit can be made in a vertical plane. Also visible 
is the Bellows Lubri-Air® Control unit (right) which cleans, lubricates and 








This machine is similar to the one in the main illustration, 
except that the Bellows-Locke Drilling unit is mounted in 
a horizontal plane. Work-holding fixture also indexes on 
horizontal axis. Between the two machines, any angular 
relationship between two or more holes can be produced. 


operate at any angle in any plane, and feature a 
built-in valve controlling an adjustable air powered 
rapid advance and retract as well as an adjustable, 
precision hydraulic feed. 


With the Bellows-Locke Drilling units, Rocketdyne 
holds tolerances to + 0.0005 inch on holes less 
than 0.080 inch in diameter, while on holes that 
size and larger tolerances are held to+ 0.001. 
Center distances between holes are held to + 0.003 
inch. Commonly, two holes are drilled at an angle 
to intercept a vertical hole at a given point. The 
tolerance on this intercept is + 0.001 inch and is 
held readily with the Bellows-Locke units. 


The Bellows Co. + Valvair Corp. Akron 9, Ohio 
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Bellows -\/alvair 


DIVISIONS OF INTERNATIONAL BASIC ECONOMY CORPORATION (IBEC) 


784-C 








rs) @aablo(-leomr:]ieloalialelaaMe)ae)ay4> 


* for wear plates, strike plates, wear strips, ways and gibs, 
cam slides, lathe beds, wipers for roll forming. 


QUALITY: 


SIZE: 


MACHINING: 


WEARITE is produced under strict laboratory 
controls. Tough (210-307 Brinell); strong 
(105,000 psi ultimate tensile); and smooth 
surfaces with excellent wear characteristics. 


97 different rectangular sizes 1/4” to 3” 
thick and 1’’ to 6” wide. 


Extruded WEARITE is free from porosity, and 
inclusions and has a homogeneous structure, 
improving machineability. 

MEIER WEARITE COSTS LESS in pound for 


pound of usable metal than cast wear strips. 


Write for technical folder or 
test somple at no cost. 
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2. Our continuing defense re- 
quirements. 


3. The need to continue the ex- J 


pansion of scientific research to 
assure future economic growth and 
free world survival. 

4. Our obligations to hundreds 
of millions of humans in under- 
developed nations. These nations 
are now beginning the industriali- 
zation process and will, we hope, 
on the basis of example and assist- 
ance, make their choice for a free 
society. 

The essential economic growth 
to provide for these needs can only 
be attained through gains in total 
output. 

The need for continuing increase 
in output is not only domestic. 
More than half of the free world 
economy is represented by the U.S. 
and everything we do affects the 
rest of the free world. We can no 
longer consider ourselves an ex- 
clusively “domestic” economy. 

As in the past, our ability to 
satisfy such growing needs will 
stem from our ability to innovate. 
Continual innovation is essential 
to continual economic growth. 
One of the significant innovations 
of this era is the new capability 
provided by the concept of auto- 
mation. 


Major Roadblocks 

The progress of automation must 
be inevitable, but there are road- 
blocks, both physical and psycho- 
logical, which must be removed 
before optimum economic gain can 
be realized. 

First, we lack sufficient knowl- 
edge and understanding of many 
production and management proc- 
esses. We cannot automate what 
we do not understand. 

Many processes and operations 
are still “art,” rather than science. 
Many potential automation users 
do not really know what occurs 
between the operation input and 
output. 

In many instances, we who are 
considering automating do not 
have a clear understanding of our 
objectives. If an entire business is 
to be automated, objectives must 
be defined and the whole business 
re-thought — the products them- 
selves and product relationships, 
the market, and the distribution 


. .. Continued on page 16 
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INOW—SINE PLATES FROM EX-CELL-0! 


EX-CELL-O ADDS ROBBINS MAGNA- 
SINE TO LINE OF PRECISION GAGE 
AND INSPECTION EQUIPMENT 


Magna-Sine and non-magnetic sine plates, 
formerly manufactured by the Omer E. 
Robbins Company, are now part of the 
famous Ex-Cell-O line of precision inspec- 
tion, gaging, and machining equipment. 


With Ex-Cell-O Magna-Sine you set up any 
angle, single or compound, right or left 
hand, without V-blocks, angle plates, or 
complicated ‘‘build-ups’’. Just select the 
proper gage blocks, place them between 
the base and roll bar swivel block, flip the 
locking device... and you're ready to go! 
And Ex-Cell-O Magna-Sine holds work 
securely—without clamps—by the most 
powerful holding force ever built into a 
permanent chuck magnet. 


Ex-Cell-O sine plates are available in a 
complete range of sizes and models, 
magnetic and non-magnetic, for every 
machining and inspection operation. 








e. The Machine Tool 
Ts Exposition— 1960 
rs ° MvI-pE 
id See Ex-Cell-O 
In Booth 946 












New Ex-Cell-O 90° Indicator Gage 


For faster, easier, precision checking of square- 
ness, use the new Ex-Cell-O 90° Indicator Gage— 
plus or minus accuracy to .0001” is instantly regis- 
tered on its dial gage. Surfaces up to 17%” long 
can be checked with each reading. Also, when 
used with Ex-Cell-O precision sine plates, this 
time-saving indicator gage will quickly measure 
the accuracy of angles other than 90°. 
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PERTINENT QUESTION: 





WHEN do you need 
the Profilometer®? 


FACTUAL ANSWER: 





Whenever you must precisely know 
the roughness of any production 
surface — quickly, dependably, in 


microinches (arithmetical or rms). 


FREE BULLETIN LT14 gives details — 
describes cost-saving applications. May 


we send you a copy? 


MIGROMTIICAL MANUFACTURING COMPANY 


Manufacturer of the PROFILOMETER®, PROFICORDER®, MICROCORDER®, WAVOMETER®, AN- 
DEROMETER™®, VAROMETER®, CHART VIEWER @ Exclusive American Sales Agent for CENSOR 
Dimensional Gaging and Sorting Equipment 
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. . Month’s Talk from page 14 
methods. 

It is frequently a mistake to at- 
tempt to automate what is cur- 
rently being done. 

The sewing machine, the centri- 
fugal pump, and the rotary saw 
were possible only after the pur- 
pose of the operation and the de- 
sired result were determined. It 
proved impractical to try to mech- 
anize the older manual methods 
directly. 

Secondly, the economic feasibil- 
ity in many applications has not 
been proven. Our technical ability 
to automate exceeds our ability to 
prove economic feasibility. We 
must, therefore, convert technical 
solutions to economic solutions. 
This points up an entrepreneurial 
opportunity to today’s managers: 
To both recognize the opportunity 
and risk his resources to assure 
substantial progress of automation. 

The area of high speed repetitive 
paper work has been, to date, the 
most common application of the 
new automation concept. 

Opportunities for automation are 
vastly more extensive, but we 
must prove the value of broader 
application. This is a kind of boot- 
strap-lifting process for the 
chances are that we don’t know 
the cost of the present methods 
either. We may also have to adjust 
our accounting methods — for in- 
stance, applying overhead as a per- 
centage to direct labor has no sig- 
nificance in many highly auto- 
mated operations. 

Thirdly, the problem of person- 
nel training and re-training must 
be solved. We must assure a work 
force competent to implement new 
operating methods and techniques. 
This will involve re-training pro- 
grams for some of those in our 
current work force and appropriate 
changes in our educational system 
to properly train the next genera- 
tion to meet the new needs of 
society and industry. 
















Fourthly, a concerted effort is 
needed to help people overcome 
their traditional psychological re- 
sistance to change and fear of the 
new. This general resistance to 
change has been fortified by our 
belief that continued economic 
growth, higher living standards, 

and free world survival are in- i" 
... Continued on page 21 
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on Cone Relief Ground Like All Microbore Tips! 
— High cutting speeds! Microbore titanium carbide and ceramic 
tips cut at speeds and feeds impossible with any other type tips, 
ine yielding excellent surface finish . . . in some instances comparable to 
les. ground finish. Micrometer vernier adjustment sets the tool point 
ro- in seconds to accurate part dimensions. Extreme rigidity of 
ur basic design, double cone bearing and axial locking force; plus Cone valtet tas eines dearenes 
ate minimum tool point overhang, makes Microbore ideal for these new around profile of cutting edge for 
a cutting edges. Like all Microbore cutting tools, the new tips are cone reesei stage 9" Se g 
relief ground to gage room accuracy. Microbore titanium carbide and ‘ 
_ ceramic tipped tooling are major developments in the complete 
of Microbore system of precision cutting tools. Ask your Microbore 
distributor for 
is complete information 
ne or write for 
eo. : Microbore catalog. 
he ® @. y —-~X ° 
‘| DeViiee © Micropore System 
ur —_ 
ic 
Is, 
1- C IEG MICROBORE * DIVISION OF DEVLIEG MACHINE COMPANY 
21 Fair Street- Royal Oak, Michigan 
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Fellows 
4GS Gear Shaper 





GEAR SHAPERS DO DOUBLE DUTY 





Fellows Gear Shapers are not limited to the production of gears alone. 
They are valuable production machines ideal for the manufacture of many types 
of parts, of both involute and non-involute form. 


As gear shapers, they provide high production rates in the manufacture of 
internal and external spur and helical gears. As general purpose production 
machines, they also make possible the economicai production of irregularly 
shaped parts . . . in many cases doing in one simple operation what would 
require several operations using conventional shop tools. 

If you manufacture gears in your plant, chances are the Fellows Gear 
Shaper is already an important part of your production process. If you 
manufacture irregularly shaped parts, find out how the Fellows Gear Shaper can 
help you increase production and cut costs. 

Your Fellows representative will be happy to give you further information on 
the complete line of Fellows production and inspection equipment. Ask him, 


or write direct. 


THE FELLOWS GEAR SHAPER COMPANY 

78 River Street, Springfield, Vermont, U.S.A. 

Branch Offices: : 

1048 North Woodward Ave., Royal Oak, Mich. 

150 West Pleasant Ave., Maywood, N.J. 

THE 5835 West ee beeen amy 39 = 
6214 West Manchester Ave., Los Angeles 4 

PRECISION . 


LINE Gear Production Equipment 
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DEPENDABLE... predictable response to 





Manufactured 
by skilled 
American 
labor 














Send for Bulletin 102- 
‘Helpful Heat-Treating 
Hints.”’ 





heat treatment every time 


The full uniformity within each bar of Desegatized FM die steel 
and the consistent uniformity from lot to lot simplifies the heat treat- 
ment of your die components. Predictable hardnesses are readily 
attainable . . . distortion and size change are minimized . . . danger 
of cracking is lessened! 

In free machining FM die steels, full uniformity is achieved through 
Latrobe's unique Desegatized process of manufacture. This process 
guarantees an even distribution of carbide particles, free machining 
alloy sulphides and other alloying elements . . . factors leading to 
improved machinability, greater toughness and improved wear resist- 
ance in addition to the optimum heat-treating characteristics. 

Latrobe's 12% chromium FM die steels are available through 
district steel service centers near you. Grades include: Olympic FM 
(Type D-2) for long-run applications; GSN FM (Type D-3) non- 
deforming die steel; Cobalt Chrome FM (Type D-5) for extra 
resistance to galling and pickup. 

Call your Latrobe representative today! 


LATROBE STEEL COMPANY 
LATROBE, PENNSYLVANIA 


BRANCH OFFICES and STEEL SERVICE CENTERS: BOSTON 


BUFFALO + CHICAGO 
CLEVELAND + DAYTON + DETROIT + HARTFORD +» LOS ANGELES + MIAMI + MILWAUKEE 
NEW YORK . PHILADELPHIA . PITTSBURGH SAN LEANDRO ° TOLEDO 
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... Month’s Talk from page 16 
evitable. We must recognize the 
fact that our industrial and eco- 
nomic superiority can no longer 
be taken for granted. 

A history of success has _ be- 
guiled us as a people into complac- 
ency. Until most recently, it has 
been very difficult for us to ac- 
count for the superiority of any 
other people in any field — except 
in terms of treason. 

President Eisenhower, at the 
NATO meeting in Paris, mentioned 
three significant popular miscon- 
ceptions held by the American 
people: 

1. “That our free system was 
inherently more productive in all 
fields than the totalitarian system.” 

2. “That time has always been 
on our side, irrespective of what 
we do with that time.” 

3. “That triumph of freedom 
over despotism is inevitable.” 

In summary, then, if we are to 
live in the future, as we hope, the 
progress of the automation concept 
is inevitable. 

Just as generations before us 
have met their problems and their 
challenges through ingenious ap- 
plication of available knowledge, 
coupled with unending efforts to 
expend that knowledge, so shall 
we. 

As a nation, we realize what a 
tremendous and vital task we have 
before us. We cannot afford to ne- 
glect any of our productive tools. 

There are definite roadblocks to 
the rapid achievement of wide ap- 
plication of the automation concept 
but I see them as challenges not 
as immovable obstacles. I can only 
say, “It takes a lot of hard work 
and sacrifice by a lot of people to 
bring about the inevitable.” 





PROTECT YOUR FUTURE 
BUY U.S. SAVINGS BONDS 


TODAY! 


See your Paymaster 
about the payroll 


deduction plan. 
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TOOLMAKERS’ 
MEASURING 
MICROSCOPE 


Quickly measures 
transparent or 
opaque objects of 


> any contour. Linear, 


accurate to 0.0001”; 
angular, to 1 minute 
of arc. 


NEW UNIVERSAL 
STAGING FIXTURE 


Positions small parts 
for critical measure- 
ment with B&l Bench 
Comparator and Tool- 
makers’ Microscope. 
Auxiliary base, with 


| 7” travel, increases 


range beyond that of 
measuring stage. 


BENCH 
COMPARATOR 


Exclusive under- 
stage illumination— 
no complex set-ups, 
no holding fixtures 
for most work. Mag- 
nified silhouettes, 
show errors instant- 
ly. Reads to 0.0001” 
with optional mi- 
crometer stage. 


NEW SCRATCH- 
DEPTH GAGE 


With this simple 
hand-held instrument 
you can measure 
the depth of any 
scratch to 0.0001”, 
with a range of 0” 
to 0.015” 


& LOMB 


a53 


PRECISION 
PRODUCTION 
PROBLEMS”? 








Here’s help from 


Bausch & Lomb 


pele) Be eo} jie). 
INSPECTION 
FABRICATION 
MEASURING 
TESTING 


STEREOZOOM* 
MICROSCOPES 


Magnified 3-D views 
of tiny parts. Dust- 
proof, shockproof, 
can be mounted 
right in machine or 
fixture. Speeds as- 
sembly, inspection. 
Most complete line, 
widest field of view. 





OPTICAL AIDS 
CATALOG 


Time-and-money-sav- 
ing data on Surface 
Comparators, Indus- 
trial Magnifiers, Ma- 
croscopes, Microm- 
eter Discs, Brinell 
Microscopes, Micro- 
scope Bodies, Wide 
Field Tubes, Shop 
Microscopes. 





OPTICAL AIDS 














SAUECEE LOMM Erma, CO. SecmEsTER B wew 





*TRADEMARK, BAUSCH & LOMB 


MAIL COUPON TODAY FOR VALUABLE DATA 


| BAUSCH & LOMB 





I 

79707 Bausch St., Rochester 2, N. Y. | 
Please send literature on optical production j 
aids checked below: 5 
(CO Toolmakers’ Microscope [_] Scratch-Depth If 
Gage [] Bench Comparator [] Optical Aids | 
Catalog [] StereoZoom* Microscopes t 
C) Universal Staging Fixture. I 
CIE cn soln ca neapninndadesasb nian diebaativennined : 
TITLE ... uve - f 
COMPANY .............. ‘Sam 
ADDRESS .... jecblapdonmentecancibinenmaaecata : 
a ‘ —_— =< , } 
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YESTERDAY'S PIONEER .. . TODAY'S LEADER 


W LDO IN |/-ru-ue COUNTERBORES 


FOR FAST, FREE CUTTING 


As the name implies, WELDON “Tu-Lip” counterbores have only two cutting 
lips or flutes. This feature, together with the fast spiral, makes the ‘““Tu-Lip” the 
fastest, freest cutting counterbore on the market. 


Breakage due to clogging is prevented because this improved cutting tool 
provides more than ample chip room. Furnished singly in sizes desired or in 
convenient wood block sets as illustrated. 


Catalog list numbers are now marked on all Weldon tools and 
holders as an aid when reordering ... another WELDON FIRST. 


Weldon distributors throughout U.S.A. and Canada carry complete stocks to serve you. 


WRITE FOR FURTHER DETAILS 


sre ay Hf 
oa . & 


creneye “WOODHILL ROAD . CLEVELAND 4, OHIO 
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Delivering 
ost profits? 
































You can’t afford to deliver your goods in obsolete equip- 
ment; that would be poor economy and tough on your 
name. 

But what about obsolete production equipment? It’s 
out of sight, but it delivers a far greater loss in wasted 
time and manpower, excessive unit costs and reduced 
quality. 

You might be surprised how easy it is to turn these 
losses into profits with the many production advantages 
of a modern Gisholt Turret Lathe. 

Here is the capacity with the versatility you need to 
cut critical unit costs on a wide variety of tough jobs. 
Here is the easy operation you need with the easy setup 
to minimize tooling and change-over time. Here is the 
extreme accuracy you need to maintain closest toler- 
ances and highest quality. Here is the extra power with Gisholt Ram Type Turret Lathe 
the rigidity to take full advantage of modern cutting tools. 

Here are all the advantages you need to keep ahead of 
demands for higher, faster production and lower costs. 

Ask your Gisholt Representative about Gisholt Ram 
and Saddle Type Turret Lathes—how they can be put to 
work in your plant earning extra profits, paying for 
themselves. Call him today or write for literature. 


gm — ‘ - Z 
PANY ron > Gisholt Saddle Type Turret Lathe 
Madison 10, Wisconsin ~ MMIpE 


Investigate Gisholt’s Extended 





















. Turret Lathes * Automatic Lathes « Balancers « Superfinishers » Threading Machines 
Peyment end Leasing Plans e Factory-Rebuilt Machines with New Machine Guarantee 
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interchangeable with all 
standard JIC cylinders 


With the introduction of the ALL NEW T-J Squair 
Head, Tomkins-Johnson now offers industry the 
most complete design range of air and hydraulic 
cylinders. Presently available in bore diameters 
from 1-% to 8 inches, the T-J Squair Head is an 
interchangeable cylinder which produces maxi- 
mum force and efficiency, with minimum pres- 
sures ...and is also adaptable to the use of low 
pressure oil as the working medium. Write today 
to The Tomkins-Johnson Co., Jackson, Michigan, 
for Bulletin #SQ 10-58 and complete details. 


CHECK THESE 10 POINTS OF T-J SUPERIORITY 


— 


- One Piece Piston 


nN 


. Hard Chrome Cylinder Bore 


and Piston Rods Inlet or Outlet 


aw 


ing Rod Packing 


a 


. Cushion Adjusting Screw, 
Externally Adjustable 


9. Piloted Packing Gland— 


5. New Super-Cushion for air, 
or Self-Aligning Master Seal 
for oil (T-J Patents) 


6.Solid Steel Heads and 
Mounting Plates Standard 
all Models 


Absolute Alignment 


10. Piston Rod, Extra Strong— 
Polished and Chrome Plat- 
ed for Efficiency and Pro- 
tection 






TOMKINS-JOHNSON 
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7. Port Design Allows Mini- 
mum Pressure Drop on 


- High Tensile Steel Tie-Rods 8. Chevron Type, Self-Adjust- 
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The Abrasives Div’n of Elgin 
National Watch Company has ap- 
pointed Kevin Knowles as field 
engineer to handle Elgiloy, pat- 
ented cobalt nickel spring alloy, 
on the West Coast, with head- 
quarters in Los Angeles. 





Announcement was made re- 
cently of the appointment of Ira R. 
Ogilvie as advertising manager for 
the Merkle-Korff Gear Company. 
He was formerly with the George 





Gorton Machine Company. by \ 
Pres 

Thomas E. Murphy has been 
Kol! 


named assistant manager, tool steel ; 
sales, by The Carpenter Steel Co. § Mil 


William C. Heard is now vice Mar 
president, sales, for the Capewell and 
Manufacturing Company. Too 


D. E. Wetzel has been named § Fix! 
sales representative by Armstrong Spe 
Bros. Tool Co. He will headquarter 
in St. Louis. 


Ray Nixon has joined R-O Man- 


“gc: 
ufacturing Co. as assistant sales Si 
director. son 

tim 

Owatonna Tool Company has ton 
appointed James E. Braas indus- we 
trial sales manager. 

anc 

Robert K. Warren is now vice ins 
president of sales, steel division, bee 


Firth Stcrling Inc., and John S. tha 
Roller, previous sales executive, is | 


now assistant to the president. Cr 

Robert H. Hamilton has been mé 
named field engineer for Dela- eq 
ware, Maryland, southeastern gr 


Pennsylvania, Virginia, and the 
District of Columbia, for Denison 
Engineering Div’n, American 


Brake Shoe Company. Pe 

Newly promoted eastern mana- du 
ger for American Drill Bushing th 
Company is John S. Richard, Jr. M 


The Heald Machine Company 
has appointed Hartwell G. Howe 
as vice president and general man- 
ager, succeeding Carl M. Beach, 
who is returning to Cincinnati 
Milling Machine Company, the 
parent firm. 
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by VAL KOLLER 
President 
Koller Die & Tool Co., 





steel 
1 Co. § Milwaukee, Wisconsin 
Manufacturer of Dies 


vice 2 ; 
well § and Metal Stampings— 
Tools—Jigs— 
med § Fixtures and Gages— 
rong § Special Machines 
arter 


pent “Since our foundation in 1919 it has been my per- 
sonal objective to strive for perfection. Since that 
o time perfection has evolved into a -000010° word for 
bead tool and die makers. Such precision is rapidly be- 
coming common-place... particularly in electronics 
and guided missile fields of production. With the 
vice § installation of Moore equipment in 1950, we have 
no been able to compete successfully in a caliber of work 
S. § that before was not possible. 
a" “Since that initial investment in a Moore Jig 
Grinder we have continually added Moore team- 
een mates to our toolroom. Today we operate more Moore 
la- equipment than any other top contract shop in the 
FR greater Milwaukee area. 
the “The tolerances and intricate contours now re- 
~ quired make Moore Jig Borers and Jig Grinders a 
- must in each toolroom. These machines operate at 
full capacity each workday with negative downtime 
a- due to mechanical failures. In fact, we have found 





that it costs real dollars and cents to operate without 
Moore equipment. 
“This cost factor is just one of many reasons why 







HOLES, CONTOURS AND SURFACES, 







n- 

h tells how to produce tools and 
i dies the modern way. 

ti 

1e 





Td 





$6 elsewhere. 





JIG BORERS + 








424 pages, 
495 iuerction. ADD WIR, 
$5 in U.S.A. 
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Val Koller tells why he continually adds more 
Moore Jig Borers and Jig Grinders to his team 


This is another in a series featuring the views of owners of leading tool and die companies. 


———— a 





Moore equipment in Koller plant, with new #3 Jig Grinder in foreground. 


we recently added another teammate to our toolroom 
...the new Moore Model #3 Jig Grinder. This ma- 
chine, with its tenth-splitting accuracy, hardened 
ways and wider range, enables us to service more 
customers better:’ 

Write today for literature describing the unique 
features of #3 Moore Jig Borers and Jig Grinders or 
see our catalog in SWEET’S MACHINE TOOL FILE. 


MOORE SPECIAL TOOL COMPANY, INC. 
726 Union Avenue, Bridgeport, Connecticut 


"(e)\ = 











This 116 cavity mold plate was completely jig ground at 
Koller on a Moore Jig Grinder. Tolerances: hole location 


+ .0001”, hole diameter + .0001”. 





TO YOUR TOOLROOM 


JIG GRINDERS + PANTOGRAPH WHEEL DRESSERS + PRECISION ROTARY TABLES + HOLE LOCATION ACCESSORIES 
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Thor 


Everything you want in 
Torque Control--- 


and nw! 


Thor Uni-Tork screwdrivers and nut setters make 
torque control of threaded fasteners as simple as turn- 
ing on a light. Operator judgment and guesswork is 
gone. Uni-Tork snaps out of engagement when desired 
torque is reached, snaps in again when applied to the 
work. Thor Uni-Tork air tools have external torque 
adjustments from 10 to 100 inch-pounds. Available 
on all Thor air screwdrivers and nut setters and on 
Thor electric tools. Your Thor factory representative 
or distributor will show you the tools that think for 
themselves. Thor Power Tool Company, Aurora, 
Illinois. Branches in all principal cities. 





CIRCLE INFORM-A-GRAM KEY NO. 





CTIONE juLy 1960 27 











UNIVERSAL BORING CHUCK i. 


heavy and rigid for all types of rough boring without 
chatter yet accuracy of adjustment adapts it equally 
well to finish boring. Time-tested Universal Collet nose 
holds boring tool much more rigidly and securely than 
set screws while precision and extreme accuracy of 
feed-adjustment are obtained by an anti-backlash ar- 
rangement of feed screw and large dial. 





UNIVERSAL 
COLLET CHUCKS 


combine maximum 
holding power and 
minimum run out 
with simplicity 

of design and 

low price 


The basic collet principle is the same in 

all Universal chucks. Tools gripped in 

these chucks withstand a maximum 

thrust and radial load because the collet 
grips on a continuous surface its full length 
and positively locks the tool. Write 
today for new catalog showing Olid 

the complete line of Universal Fe UNIVERSAL FLOATING 

collets and chucks. COLLET CHUCK for horizontal or vertical 


operation is positively protected against destructive 
action of coolant by a seal which prevents entrance of 
compounds into interior of bly. Frictionless ball 
bearing flat springs are adjustable to counter-balance 
weight of the tool. ch 








UNIVERSAL 
ENGINEERING COMPANY = -xankenmutH 8, MICHIGAN 
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NEW 
TOOL STEEL 
SERVICE 
simplifies purchasing 
(and 
saves money, 
cele) 


Buying assorted brands of tool steel purchasing and receiving departments 
creates costly paperwork for your... — manufacturing and accounting, too. 


With Crucible’s new Tool Steel Service because you buy fewer grades of tool eliminate piles of paperwork through- 
you cut these costs substantially steels to do more jobs... out your plant... 


For the 
full story, 

call ina 
CRUCIBLE 


Service Engineer. 


carry fewer pounds in stock (reduce pay a lower price per pound (by eliminat- 
chances of inventory “mix-ups”’), and... ing costs for small quantity “extras”. 





CRUCIBLE | STEEL COMPANY OF AMERICA 


Branch Offices and Warehouses: Atlanta « Baltimore ¢ Boston ¢ Buffalo « Caldwell, N. J. ¢ Charlotte ¢ Chicago « Cincinnati « Cleveland © Columbus e Dallas e Dayton 

Denver « Detroit ¢ Erie, Pa. ¢ Grand Rapids * Houston « Indianapolis « Los Angeles ¢ Miami « Milwaukee * Minneapolis « New Haven e New York e Philadelphia 

Pittsburgh ¢ Portland, Ore. ¢ Providence « Rockford ¢ Salt Lake City ¢ San Francisco © Seattle ¢ Springfield, Mass. ¢ St. Louis e E. Syracuse e Tampa e Toledo e Tulss 
CRUCIBLE STEEL OF CANADA, LTD., SOREL, QUEBEC, CANADA 


CIRCLE INFORM-A-GRAM KEY NO. 28 














CTIONE JULY 1950 


ooo FOR LONG WORKING LIFE 
TO ELIMINATE DOWNTIME & PRODUCTION LOSSES! 


LLHEADS 


UNIVERSAL ADJUSTABLE 


Tremendous economies from the use of multiple-spindle drill- 
heads are obvious. Use THOMSON THRIFTMASTER Drill- 
heads for optimum performance and profits. Ask NOW for 
our new catalog. 


1014 NORTH PLUM ST. 
T H R ' FIM & STE R LANCASTER, PENNA. 


PRODUCTS CORPORATION EXpress 2-2101 


SubDsid 


THOMSON INDUSTRIES, INC. 


CIRCLE INFORM-A-GRAM KEY NO, 29 








first in press desi. 


1960 MACHINE TOOL EXPOSITION 
September 6-16 


International Amphitheatre 
Donovan Hall 


Chicago, //linois 


THE MINSTER MACHINE COMPANY 


MINSTER, OHIO 


MEMBER OF THE NATIONAL 
MACHINE TOOL BUILDER'S ASSOCIATION 
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Standard Thread Plug 
and Ring Gages 


are Stock Items 
at Pipe Machinery 


At Pipe Machinery, where prompt service is a basic precept, 
we maintain an extensive stock of standard thread plug 
and ring gages in a complete range of sizes through 1”. 
Minutes after we receive your order, your gages can 
be taken from a storeroom drawer, assembled, packaged, 
stamped and in the mail bag ready for shipment. 
For more complete information on the American Standard, NEF, 
Unified and pipe size gages we have available for immediate 
delivery, write us on your company letterhead today. 


THE PIPE MACHINERY COMPANY . 29100 Lakeland Boulevard « Wickliffe, Ohio « Greater Cleveland 


moonlit 
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Which 
actually cost 
the’ least? 


LOOK TO 


INGERSOLL 


FOR THE 
ANSWER 


INGERSOLL 
CUTTER DIVISION 


lors Pi 


eDuce * 


S THECOST 


OF CHIPS 
ary 


' 
qe? 





There's a place for each. Some say the 
throw-away offers the lowest-cost edge. 
Others prefer the tipped blade for the 
same reason. Both are in general use. 


Analysis of work to be done, of the 
machine assigned to the job, and of 
the cutter itself will determine what 
blade is best. That's why many firms re- 
ly on Ingersoll's help in arriving at eco- 






nomical solutions to cutter problems. 


For efficient, low-cost metal removal, 
let an Ingersoll representative make a 
preliminary survey. It will cost you 
nothing ... may lead to important sav- 
ings. Ask a representative to call, or 
write for the booklet, “Ways to Reduce 
the Cost of Chips.” Address Dept. K-68. 


~ INGERSOLL 
mime macime comrany CUTTER DIVISION 22252" 
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ROTI 
Strai 


ROT 


TION JULY 1960 





Courtesy Davey Compressor Company, Kent, Obio 


Here’s the RIGHT 


TOOL for YOUR iob! 3 


ROTOR AIR TOOLS: Assembly Tools « Drills * Small Wheel Grinders 
Straight Grinders * Vertical Grinders * Scalers « Chippers * Rammers 
Special Tools « Air Motors 


ROTOR HIGH-CYCLE ELECTRIC TOOLS: Grinders « Polishers * Sanders 
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tapping 
is now 
5 times 
as fast 

with 


ROTOR 
RILL 


JOB: Tapping 4”-20 threads 
in side and floor plates of 
portable drilling rig. Formerly 
used hand tapping tool. Took 
5 minutes per hole. A fatigu- 
ing Operation. 

RESULTS: New Rotor E-01PR, 
190 rpm reversible air drill 
with No. 6 tap chuck does the 
work in 1 minute. Threads are 
uniform. Operator fatigue is 
eliminated. 


Ask for demonstration of Rotor 
portable tools on your opera- 
tions, at no obligation. Write 
for free copy of Bulletin 53B. 








-0002’ TIR 


TOOLING & PRODUCTION) JUL 


Means Unmatched Precision 


BURNERD 


Concentricity within .0002” TIR—on one piece 
or thousands—is the accuracy you can expect 
and get with Burnerd GRIPTRU chucks. 


GRIPTRU’s micro-adjusting mechanism 
eliminates the need for expensive collets, fixtures 
. .. saves time, speeds output . . . improves the 
accuracy of any machine tool, new or old. Per- 
fect for tool room or production departments. 


And GRIPTRU chucks are built to retain 
their greater accuracy under the toughest work- 
ing conditions—Burnerd chucks are guaranteed 


GRIPTRU 


CHUCKS 


for two years against defects in materials and 
workmanship. 


But that’s not all. When you check prices, 
you'll be surprised . . . pleasantly surprised. 
Because GRIPTRU chucks cost you 20 to 30% 
less! 


Other Burnerd chucks—3- and 4-jaw univer- 
sals, and 4-jaw independents—offer the same 
outstanding values. Sizes range from 3%” 
through 28”. Get complete details by writing 
for descriptive literature today. 


335 


CLAUSING DIVISION 


7-218 N. PITCHER ST. . 


ATLAS PRESS COMPANY 
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There's a M#ZESF*@ clamp or plier for 
every Clamping job! 


80 models and sizes... 1 Reames hates 
2 Hardened serrated bushings 


made better three ways to 3 High tensile strength rivets 
give more positive holding, 


last longer! \ <> PV ESP] ovision 


VLIER ENGINEERING CORPORATION 


> N send for free catalogs describing Wespo clamps and fixture details Formerly West Point Manufacturing Company 
& 26935 W. Seven Mile Road « Detroit 19, Michigan 


(ICH. 


335 | 
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Make a Fast...Easy...Accurate Selection ofth 
energie eae 


* 





— CF Ce 


The Allegheny Ludium 
Tool Steel 








wake 





maeZeaot& s+ GD Us P 























easy answer to an old problem 


Starting right now, the common problem of se- 
lecting the right tool steel for any job can become 
a thing of the past. With A-L’s new STEELECTOR 
Program, you can make a first time choice of the 


proper grade for any application . . . and make it — 


FAST, almost at a glance. 


eliminates guesswork 


The STEELECTOR is ACCURATE, eliminating 
guesswork, trial runs, and expensive mistakes. 
And best of all, the STEELECTOR gives you a 


choice of tool steels that are AVAILABLE .. . in — 


stock, right now! And they'll stay available . . . 
with a new, increased stocking program. STEEL- 
ECTOR Grades are stocked according to a study 
of today’s needs and will be reviewed periodically 
to fit changing requirements. 


here’s how it works 


In the new program, a STEELECTOR Card cover- 
ing each group of steels (Tool Room, Hot Work, 
and High Speed Grades) will help you select one 
particular grade as the best for your application. 
The STEELECTOR presents five basic tool steel 
properties—Abrasion Resistance—Toughness— 
Size Stability—Machinability—Red Hardness— 
as bar graphs, with the length of the bar showing 
the extent of each property in every STEEL- 
ECTOR Grade. Find the properties most impor- 
tant to you and, by inspection, pick the grade 
with the characteristics you need. 


availability assured 


There is a separate Data Stock List for each 
STEELECTOR Grade, showing its complete 
range of warehouse stocks, as well as technical 
+ 7 
DEO 7 
7 
PROGRAM 


’ A 
4 
y 


oe 





ALLEGHENY LUDLUM 


Tool Steel warehouse stocks throughout the country 


ofthe Proper Tool Steel for any Application 
rrp Prvaibable withthe Ax-L. Steebestor Program 

















ee 


data and basic application information. So, you 
can be sure the grade, size, and shape of your 
choice is in stock. 


quality assured 


And you can count on Allegheny Ludlum qual- 
ity in every STEELECTOR Grade. They are se- 
lected from the complete line of A-L Tool Steel 
and made under the rigid quality control stand- 
ards of all A-L products. 


details available 


It’s all explained in the colorful A-L Tool Steel 
STEELECTOR Booklet, which includes STEEL- 
ECTORS for the Tool Room Grades, Hot Work 
Grades, and High Speed Grades, and explains 
the Data Stock Lists for every STEELECTOR 
Grade. Ask your Allegheny Ludlum Sales Rep- 
resentative for your copy, or write: Allegheny 
Ludlum Steel Corporation, Oliver Building, 
Pittsburgh 22, Pa. Address Dept. Ins. 7. 
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Only EX-CELL-O Contour 
Projectors’ Give You ALL! 











CHECK THESE FEATURES / 





LARGEST WORK AREA—Constant eight 
inches of work space from lens to 
focal plane regardless of magnification. Plenty 
of room for large objects. 














UNSURPASSED ACCURACY—Famed 
Kodak Ektar® lenses guarantee re- 
liable measurements with clear accurate images 
over entire screen. 


BRILLIANT SURFACE ILLUMINATION- 
Original design, “direct-on” built-in 
surface illuminator gives extra bright image and 
full work clearance at all magnifications. 


























ERECT —UNREVERSED IMAGE—Correct, 
normal appearing images at all mag- 
nifications, eliminate confusion, simplify opera- 
tion and save time. 


COATED LENSES AND MIRRORS—Pro- 
duce clear sharp images characteristic 
of Ex-Cell-O Contour Projectors. Have been 
standard on all models for many years. 


BRIGHT, GLARE-FREE SCREEN-The 
“Fresnel” lens is exclusive with Ex- 
Cell-O, permits operator to see entire screen 
evenly illuminated from normal position. No 
“hot spots”. 


TRUE MEASURING PRECISION —AIl 
Ex-Cell-O Contour Projectors not 
only read to tenths—they measure to tenths. 


















































FINGERTIP CONTROLS —Ex-Cell-O 
Contour Projectors are designed for 
maximum convenience and comfortable all day 
operation. Easy-to-reach controls. 














RUGGED CONSTRUCTION—The long 
established reputation of Ex-Cell-O 
for precision and quality assures years of trou- 
ble free operation. 


YOUR OGP REPRESENTATIVE —Will 
help you make sure you get the right 
Ex-Cell-O Contour Projector to fit your optical 
gaging requirements. Call him today! 























Write for new edition of 
EX-CELL-O Contour Projector 
Booklet—Available Now! 


+ 
Manufactured by EX-CELL-O Corporation at Detroit, Mich. 
SOLD AND SERVICED By 


OPTICAL GAGING PRODUCTS. INC. 1 


26 FORBES STREET 


ROCHESTER 7 


(A subsidiary of EX-CELL- O Corporation) 
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Want to save with plastic tools and dies? 


Your EPON’ RESIN tooling 


formulator can help you 


Tools and dies made of tough but easy-to- 
handle Epon resin can save you up to two 
thirds in time, one third in cost! Your 
tooling resin formulator will show you 
how Epon resin formulations are saving 
time and money—right now—in applica- 
tions such as: 


High-temperature tooling: Metal-forming 
stretch dies that can operate at temperatures 
over 400° F. 


Heated tools: Matched dies, with integral 
heating units, may be made with Epon resin 
formulations for rapid heat-curing of lami- 
nated plastic parts. 


SHELL CHEMICAL COMPANY 


PLASTICS AND RESINS DIVISION 


Long-lasting metal-forming tools: Castings 
made of formulated Epon resin, mounted in 
a crank press, showed no permanent deform- 
ation after 28,000 compression-shock cycles. 


For tool and die applications, Epon resin 
formulations offer you the following impor- 
tant advantages: 


Excellent tolerance control: Little machining 
and handwork are required to finish Epon 
resin tools because of the material’s excellent 
dimensional stability and lack of shrinkage. 


Outstanding strength: Jigs and fixtures with 
thin cross sections can be built from Epon 
resin-based formulations reinforced with glass 


110 WEST S1ST STREET, NEW YORK 20, NEW YORK 


Central District 
6054 West Touhy Avenue 
Chicago 48, lilinois Cleveland 16, Ohio 


East Central District 
20575 Center Ridge Road 


Eastern District 
42-76 Main Street 
Flushing 55, New York 


IN CANADA: Chemical Division, Shell Oil Company of Canada, Limited, Toronto 
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Western District 
10642 Downey Avenue 
Downey, California 











cloth. The resulting laminate has high flexural 
strength and excellent dimensional stability. 


Easy modification: Tools and fixtures made 
from Epon resins may be quickly and easily 
modified to incorporate design changes. 


CONTACT YOUR 
TOOLING RESIN FORMULATOR 


The combination of resin formulator’s skill 
and application knowledge, backed by Shell 
Chemical’s research and resin experience, has 
solved many important tooling problems for 
industry. For a list of experienced tooling 
resin formulators and additional technical 
information, write to: 





es 


| 
j 
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39 OBIS GIVE PRESS DOLLARS 3-WAY STRETC! 


Newly installed Niagara Inclinables provide required precision at lowe 
investment, produce more parts per hour, and cut maintenance to the bor 


SERVING ONE OF THE WORLD'S LARGEST 
typewriter manufacturers in a -brand-new 
plant, 39 new Niagara Series A Open 
Back Inclinables play a key role in the 
production of nearly 2000 precision parts 
for portable machines. With selection 
based on past experience, these presses 
are more than living up to expectations 
. . » performance-wise and dollar-wise. 


eee 


EVERYTHING HUMS ALONG SMOOTHLY day 
after day. Niagara OBI’s are unmatched 
for dependability and safety. With fewer 
parts and simpler construction, there’s 
less to go wrong...less to repair and 
replace. No complicated electrical circuits, 
limit switches or solenoids...no palm 
buttons, air valves or rotary connections. 








.001” TOLERANCES ARE MAINTAINED as 
Niagara OBI’s engage in a wide variety of 
piercing, notching, trimming, bending and 
intricate forming operations. Here, a 
hinge tab is given a final bend on a 22-ton 
Niagara Series A. Rigid press frames and 
short-coupled, multiple “V” gibs not only 
insure precise production, but lengthen 
die life. 





MAINTENANCE IS SHAVED TO AN “ABSO- 
LUTE MINIMUM" according to this Niagara 
user. Unlike other presses previously 
utilized, these Series A’s do not require 
constant “doctoring.” There’s no need for 
frequent adjustment of the clutch sleeve 
and brake. No “dogs” to break off and 
require replacement. No press can match 
its economy. 








BOOSTING PRODUCTION 30%, these fast 
acting hand fed OBI’s turn out an averag 
of 1300 pieces an hour per machine. Th 
reason: Instant clutch engagement an 
disengagement at every press stroke pro 
vide more working strokes per min 
Niagara’s famed multi-point mechanic 
sleeve clutch picks up the load on | 
engaging jaws and applies driving foro 
concentrically without keys or pins. 


WANT TO STRETCH YOUR PRESS DOLLAR 
TOO? Write for illustrated Bulletin 

containing the facts and figures on Niagat 
Series A Open Back Inclinable Press 
(built in 13 standard sizes with shaft d 
ameters from 11/4” to 612” and capacitie 
from 512 to 190 tons). Niagara Machi 
& Tool Works, Buffalo 11, N. Y., Distrid 
Offices and Distributors Everywhere. 


NIAGARA OBI PRESSES 


presses, press brakes, shears, other machines and tools for plate and sheet metal wor 


America’s mos 


? 
®uc c* 
Tiomw «Ft 
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NEW KENDEX* 


DIAL-A-BREAKER 


Easily adjustable... attached chipbreaker 


Kendex Dial-A-Breaker. All changes 
and adjustments... chipbreaker and 


Quickly, easily . . . set the chip- 
breaker where you want it, regard- 
less of holder position. The new 
Kendex Dial-A-Breaker eliminates 
' fumbling and fussing while changing 
and adjusting chipbreakers and in- 
_serts. Chipbreaker is brazed to its 
adjustment screw. It can’t fall out, 
and the breaker setting may be retained 
while indexing or changing inserts. 
You no longer need a different 
breaker for every cutting job. Now 
you just turn the dial and position 
one chipbreaker for several jobs. 
Minimum of parts to stock . . . only 
two chipbreakers required for 70 
styles and sizes of holders. 
Close ganging of tools presents no 
adjustment problems with the 


*Trademark 
D 


insert . . . can be made from the top 
of the holder. (The clamp screw is 
also accessible from the bottom of the 
tool when mounted in an inverted 
position on the rear carriage.) 

Kendex Dial-A-Breaker Tool 
Holders have the same basic design 
and accommodate the same solid 
Kennametal shims and ‘‘throw- 
away” inserts as used in standard 
Kendex holders. They are available 
in positive or negative rake, and with 
square or triangular inserts. 

Get more information. Ask your 
Kennametal Representative for a 
demonstration . . . or write KENNA- 
METAL INc., Latrobe, Pa. BEES 


USTRY AN 


NNAMETAL 


Pritners in Progress 
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Holders illustrated with clamps and chip- 
breakers removed show positive seating of 
both triangular and square inserts. When not 
required, tool may be used without chip- 
breaker, with clamp set directly on the insert. 


r 

















Easily accessible for adjustments. Permits 
close ganging of tools. 


Easy adjustment, regardless of too! position: 
ust release the clamp and “‘dial”’ the breaker 
to any position desired. 
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NEW . Page milling 


ERICKSON 


MASTE R SPACER 
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Write for frec catalog 
Erickson Master Spacer 
today. And at the 
same time request 
your copy of Catalog K 
you'll find cost 


The new Erickson Master Spacer quickly and accurately 
positions work for a wide variety of jobs. This one tool can 
eliminate expensive jigs and fixtures . . . makes it a 
simple procedure to set up drilling, milling, boring and 
special machining operations. 

The new Erickson Master Spacer, ideal for tool room and 
production machining, assures outstanding performance 
under heavy helical cuts and slow feeds. Indexing accuracy 
guaranteed within .001-inch cumulative error on a 6-inch 
diameter circle. Jig drilling is possible with either micrometer 
or “Jo” block setting. Timken bearing construction permits 
work to be trued in position with brake off because 
spindle alignment remains unchanged. 

The new Erickson Master Spacer can help you come to grips 
with your Number One Problem—high production costs. 

The first step is to get the Erickson story. ele 


slashing applications 
for all Erickson 
holding tools 





EricKson TooL, Company 
34551-7 Solon Road @ Solon, Ohio 


EXPANDING MANDRELS « EXPANDING-COLLETS « SPECIAL HOLDING FIXTURES 
COLLET CHUCKS @ FLOATING HOLDERS « TAP CHUCKS « TAP HOLDERS @ AIR-OPERATED CHUCKS 
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The Editorial 


ELECTROHYDRAULIC FORMING 


ELECTROHYDRAULIC OR HYDRO-ELECTRIC 
forming is the newest member of the family of 
high energy rate metalworking techniques to com- 
mand our attention. 

As disclosed at recent technical gatherings, the 
SAE Aeronautical meeting and the Westinghouse 
Machine Tool Forum, the process differs from the 
more familiar work that is being done in the field 
of chemical explosives — explosive forming. 

The principal difference is that in the electro- 
hydraulic forming of metals an electric spark 
discharge generates the metalforming energy 
rather than a cartridge or shell containing an 
explosive charge. 

The spark discharge takes place in a fluid 
medium which is contained by the metal to be 
formed. The metal workpiece is, in turn, backed 
up by a female die. 

This is a closed-die setup, in that there is no 
fluid or water between the workpiece and the 
face of the die. 


Thus when the spark discharge is triggered a 
shock wave (of mechanical, not electrical, energy) 
is created which travels outwardly through the 
water, and impinges against the metal, thus 
forcing it against the die to produce the desired 
shape. 

As noted above, the shock wave is acoustical 
energy, not electrical, and that it is of high energy 
magnitude is attested to by the fact that electro- 
hydraulic forming gives promise of being partic- 
ularly useful for hard-to-form metals and shapes 
that are difficult to handle with conventional 
processes. 

Continuing experimental work is underway by 
several potential users in order to determine elec- 
trohydraulic’s place as a manufacturing process, 
and Chrysler, Convair-General Dynamics, and 
Republic Aviation are engaging in experimental 
production. 

The basic circuitry involved in electrohydraulic 
forming consists of a rectifier supplying a bank 


of capacitors through a charging resistor, and a 
discharge circuit made up of a switch and a 
spark gap within the vessel containing the water 
or other fluid. 


The spark discharge can be considered as “un- 
derwater lightning,” and the resultant shock wave 
or “thunder” is the acoustical energy that actually 
does the shaping of the metal against the re- 
straining die. 


The process is somewhat similar to explosive 
forming but does have several marked advantages, 
the greatest of which is its complete controllability. 
This permits its use within the plant. Often ex- 
plosive forming has to be done outside due to 
safety precautions, particularly during its experi- 
mental stages. 


Pioneering users of electrohydraulic forming 
are finding it both accurate and repeatable. For 
most systems now being considered, the simple 
resistance-capacitance charging circuit is adequate, 
but as systems grow larger and production uses 
multiply, more sophisticated electrical charging 
systems will evolve. 


Initially, Convair has employed voltages ranging 
from 14,000 to 22,000, and capacitor banks of from 
30 to 60 microfarads. With this setup, or power 
source, small sample parts were formed from 
stainless steel, copper and aluminum, with at- 
tained pressures in excess of 80,000 psi. 


In hydro-electric forming the only force trans- 
mitted to the die is that of compression. Thus, for 
short run applications, epoxy dies, with their 
high compressive strength are in favor. 


As of today, hydro-electric or electrohydraulic 
forming of metal is a new and most promising 
state of the art. As such, it is surely worthy of a 
standard nomenclature. The SAE Aeronautical 
meeting reported on “hydro-electric”; the West- 
inghouse presentation covered “electrohydraulic”’. 


Which shall it be? We favor the single, un-hy- 
phenated word: Electrohydraulic. 


Editor 











Typical Standard Subland Drill-Counter- 


bore, one-pass cavity for socket-head cap 
screw. Clean, accurate absolutely con- 
centric hole with one-tool depth control 


MOHAWK 
STANDARD bnrnis 
DRILLS 
Mohawk Standard Sublands are the modern answer to combination tooling 
operations that mean greater production savings. 
Why stock heavy inventories of expensive drilling tools for consecutive 
operations when just one-pass with a Mohawk “standard” will do the job... 
better, more accurately and economically? 

If you want fast, one-tool control, positive concentricity, 
lower hole costs, less scrap, fewer jigs and fixtures and smaller 
tool inventory ... you really need Mohawk Standard Sublands. 
They’re available, right now, from local distributor and/or 


factory stocks in every size, type and combination for fast, off- 
the-shelf delivery. 





Send for your Copy... 
of the new Mohawk 
“Standards” Cata- 
log. Lists all prac- 


| tical sizes, types plus By 
easy method of de- 


termining your needs 
more economically. LL 
ZZ 
Subland Subland 
Drill-Chamfer Drill-Drill 
Mohawk also offers a complete range 
of “Standards” for drilling prior to the 
simplified use of: 
Regular Taps, Fluteless (non-cutting) 
Taps, Pipe Tops. 


Tap Drill and Body Clearance for 
Screws and Bolts. 
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Plate 179 The Cutler 


Another of the Parisian shops open to the gaze of the curious is that of the cutler, 
whose guild had the right to forge, fabricate, and sell knives, scissors, razors, surgical 
instruments, and other edged implements. He bought his steel in bars, forged the 
blades, and ground his edges on the wheel (Fig. 2), which imposed on the grinder a 
posture so characteristic as to have been almost emblematic of the trade. Working at 
the vise are two journeymen, one (Fig. 5) with a file and the other (Fig. 4) with a bow- 
drill for boring. An apprentice at the desk gives a razor its final edge, and Madame, 
leaving the cash drawer for the moment, arranges her wares in the showcase. 


«wu (NN Wie 


i, 
y ‘ 





Vol. II1, Coutelier, Pl. I. 


(Manufacturing and sales headquartered in the 
same room in an 18th Century cutlery shop. Note 
the man-powered grinder.) 


Manufacturing 


...1n retrospect 


THE METAL INDUSTRIES were of such major 
interest to the philosophers of 18th Century 
France that some of the leaders of the “Enlight- 
enment” worked more than 25 years to complete 
L’Encyclopédie, ou Dictionnaire Raisonné des 
Sciences, des Arts et des Métiers, or the Pictorial 
Encyclopedia of Trades and Industry, in 1763. 
Sparked by one Denis Diderot, it is history’s first 
systematic illustrated survey of industrial know]l- 
edge of the time, and it brought about great ad- 
vances in industrial growth by revealing trade 
and industrial secrets that had been concealed 
from outsiders for generations by trade monopo- 


lists. In a way, the encyclopedia can be consid- 
ered a forerunner of today’s trade journals and 
other technical literature. 

Many of the engravings from the original vol- 
umes were reprinted for the first time late last 
year by Dover Publications, Inc. On this and suc- 
ceeding pages we present a selection of the illus- 
trations dealing with manufacturing in the 1700’s 
—for your enjoyment and edification. The man- 
and horse-powered production of those days are a 
great contrast to today’s. We thank Dover Publi- 
cations for permission to reprint the material in 
this issue of Tooling & Production.—The Editors. 
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(Mass-production grinding, 18th Century style, 
Power originates from horse-drawn treadmills on 
the floor below.) 


Vol. IV, Fourbisseur, Pl. VII. 


Plate 183 The Swordmaker 


The workmen in the shop emboss, gild, and embellish guards and hilts and affix them 
ude, fut the e must be ground by a cutler working over his wheel. Until 


the grinders of Thiers, the cutlery center, still assumed this posture im 


(The wagon wheel manufacturing shown below i 
a far cry from today’s fast automated lines.) 


Vol. VII, Maréchal grossier, Pl. 1. 


Plate 175 A Heavy Smithy 


The American blacksmith turned his hand to everything, but in France oc« upations 
were more specialized. The maréchal ferrant et opérant (the English farrier) tended 
horses, combining shoeing with veterinary services. The smith's heavier work was the 
province of the maréchal grossier, whose apparently frantic employees are at work on 
wagon wheels. The six men in the background (8, 9) ave threading an axle-tree. The 
others are rimming a wheel. Figs. 10 and 11 show a front wheel and the tron hand 
which will be mounted on tt. The workers of Figs. 14 are prizing and hammering a 


rim over the wheel. The two men on the right ave driving home nails 
g g 
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Plate 205 Coming 
The press is fitted with two matrices. One prints the head of Louis XV on one side of 
tails.” Blanks from 


basket (P) are stamped one by one and tossed into the second basket (Q). 


the coin, and the other the “escutcheon,” corresponding to our 


(Coins, too, were made one at a time two cen- 
turies ago. Could we afford coins today if the 
presses and methods hadn’t changed drastically 
through the years?) 


> 9 

Plate 203 

Plate 203, Fig. I" is the machine for punching out blanks. The artist appears to have 
made a mistake in representing the basket (L) as full of figured coins—at this stage 


Coining 


they should be only discs of gold or silver, 


Vol. VIil, Monnoyage, Pl. XV. 


Vol. VIII, Monnoyage, Pl. XII. 
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Plate 180 The Tinsmith’s 


Kitchen utensils were manufactured by the tinsmith, who displays items of tinware on 
his counter and —— in the shopfront Among his products were oil lamps of vari- 
ous designs. His » is lit by a ceiling lamp which for lighting or refilling ts 
uised and lowered by a cord. At the moment the men are making coffeepots. The 
artisan in Fig. 1 fashions the body of the potona small anvil. Next to him (Fig. 2) the 
rim is filed to ensure a tight-fitting cover. At the workbench the master solders the spout 
into place. He has his strips of soldering tin (d) before him, and heats his irons in the 
brazier (bh). On the floor (Fig. 6) are cutouts, one (e) for making covers (h) and the 


other ({) to be bent around to make the mouth of the big funnel (g) 


(Not numerically controlled and electrically pow- 
ered, but hand- and foot-controlled and man- 
powered are these 18th Century lathes.) 


Vol. 1X, Taillanderie, Pl. I, and Taillanderie, Fabrique des Etaux, Pl. 
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Vol. IV, Ferblantier, Pl. 1. 


(Too bad these folks didn’t have automatically 
controlled presses, gas and induction heating ele- 
ments, and other modern equipment for making 
coffee pots and related tinware.) 


Plate 172 The Toolmaker 


The lower vignette represents a much more advanced level of machining. It is a shop 
for threading screws and worms. In Fig. 1 the workman is tracing out the pattern of a 
thread on a steel rod. The machine of Fig. 3 is a threader, as on a much larger scale is 
that of Fig. 4. The latter is turned by the wheel (5), which is cammed to reverse the 
rotation while moving back and forth the width of the thread with each revolution. 
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Swaging an ‘end reduction” on 2” tube. 


Feeding a Rotary Swager 


by Keith Bernhardt 


Mr. Bernhardt is sales engineer 
at The Fenn Manufacturing 
Company, Newington, Conn. 


This is the final article of a series on rotary swaging. Others 
covered swaging principles and capabilities, the metallurgy 
involved, the choice of a swager, and tooling for swaging. 
See T&P, Oct. and Dec. 1959, and Feb. and May 1960. 


SWAGING STARTED OUT as a 
hand-feed operation and for some 
work it is still done in this way. 

If hand-feeding is to be used the 
“angle-of-swage” should be in the 
6-8° (included angle) range. How- 
ever, the growing trend toward the 
use of feeding fixtures has per- 
mitted the swaging angle to be in- 
creased to as high as 14°. On small 
sections (up to 1/4” dia) much 
steeper angles can be used, and on 
copper or aluminum tubing it is 
possible to go up to 30°. 

In general, whether a manual or 
mechanical feed is used, the feed- 
rate is strictly a function of the 
included angle, since die design is 
based on the wedge principle. It 


is well known that angles around 
7° are locking angles which will 
enhance feed-rate. 

Normally, a feed-rate around 5 
fpm can be obtained with a 2-die 
swager, whereas a 4-die swager 
lends itself to feeding at a 6-8 fpm 
rate. On the other hand, swaging 
has been done at a 50-100 fpm rate 
where reduction was 10 thou- 
sandths on the diameter. This 
gives some idea of range and 
shows that each requires individ- 
ual study to determine its para- 
meters. 

The most satisfactory general 
purpose feed force is manual, be- 
cause the intermittent out-of-the- 
die thrust is easily absorbed by the 
hands. The operator can also in- 











AIR CYLINDER 











WORKPIECE 





HYDRAULIC 
CYLINDER 





arrests rotary motion, to suit. 





This workpiece has just been swaged. To remove, a hydraulic 
metering valve will be opened to allow the air cylinder to 
force the hydraulic cylinder to the right. As this takes place, 
workpiece will remain between its pilot-centers. After removal, 
pilots are again loaded, and at that time the hydraulic 
cylinder is moved to the left, overcoming the air cylinder. A 
smooth powerful feed moves work into dies and the brake 








crease or decrease the pressure — 
or offer resistance — more effec- 
tively than a mechanism. However, 
a mechanical feed-fixture can ap- 
proach this if equipped with rub- 
ber to grip the work. 

Hand swaging is best from the 
standpoint of control, but its use 
is limited by other factors. A man 
can do only so much holding and 
produce so much thrust. 

It is not unusual to find mechan- 
ical resistance so great that a pow- 
er feed is a must. Although a man- 
ually operated feed with some 
mechanical advantage may be use- 
ful, mass production usually dic- 
tates a power-actuated feed. 

A pulsating end-thrust is set up 
by the opening and closing of the 


dies—coupled with the wedge-ef- 
fect. This thrust which drives the 
work out of the dies is referred to 
as “kick back,” and the operator’s 
attempts to counteract it may not 
be satisfactory. The only time he 
can “gain ground” is when the dies 
are momentarily open. It may be 
impossible to “get-with” the cycle; 
in fact, the machine may get ahead 
to the point where the work is 
just returned to the same position 
each time the die closes. Under 
these circumstances some power 
feed must be employed. 

A feed-fixture is especially use- 
ful on large, heavy work or un- 
wieldy light work. In most cases 
the feed will be slower than a hand 
operation, but over the long run 








Fig. 1. Hand feeding a 
rotary swager. This is 
“pointing,” shown 
prior to drawing. 
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the feeder will out-produce hand 
feeding since no fatigue enters the 
picture. 


SWAGING FORCE 





RESULTANT 
FORCE TO 
FEEDER 








Fig. 2. Wedge principle diagram 
showing feed-rate to be a function 
of the angle. 


In choosing a feed method (hand 
or otherwise), the length of the 
work is the first consideration. 
Lengths up to 1’ can be swaged by 
hand but those longer — up to 3’ 
— have a tendency to whip. This 
can be reduced somewhat by the 
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Fig. 3. Whip tendency may be 
controlled by a guide on the ma- 
chine or by a pilot built into dies. 


use of a guide on the door, or a 
pilot built into the die. Work from 
3-20’ reacts like that up to 1’, but 
lengths greater than 20’ are almost 
always power fed. These are gen- 
eral rules which enjoy consider- 
able overlap. 

Power feeding fixtures may be 
pneumatic — but, since air is com- 
pressible, the inherent bounce can 
reduce their effectiveness. Conse- 
quently, the use of hydraulics is 
favored. Sometimes pneumatics 
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Fig. 4. The collet feed shown here 
is rotation-controlled by the brake. 


and hydraulics are combined ef- 
fectively. 

There are three prominent 
feeder concepts: 1) A rotating col- 
let whose rotation is controlled by 
a brake, and the entire mechanism 
fed to the swager by a hydraulic 
cylinder. 2) The use of a traveling 
vise to hold and feed the work. 
This is frequently used. Here ro- 
tation is checked by controlling 
pressure on jaws. 3) Roll feeds are 
useful where straight through 
swaging is required on long work. 
This method can accommodate 
either solid or tubular work. 

Since swaging rotates the work, 
and some rotation is necessary, the 
best finish is achieved with an ad- 
justable brake. The brake also pre- 
vents twisting thin-walled parts 
which would otherwise have to be 
clamped tight. 

For effective use, feeding fix- 
tures must have maintained-align- 
ment by either direct attachment 
to the swager, or by attachment to 
some stable member. 


Automation is often useful, but 
since it is a separate entity and 
subservient to one of the feed ar- 
rangements, it will not be discussed 
here. However, if a job is an auto- 
mation-candidate, the use of auto- 
mation should be given considera- 
tion when the feeder-choice is 
made. ait 




















Fig. 5. Here a travelling vise is 
fed by a hydraulic cylinder below 
table. Rotation-check is by proper 
vise pressure control. 











Huebner Elected Chrysler Institute President 


George J. Huebner, Jr., has been 
elected president of the Chrysler 
Institute of Engineering. He will 
also continue as executive engi- 
neer and head of research in the 
Chrysler Corp.’s Engineering 
Div’n. 

Mr. Huebner is the fourth pres- 
ident of the Institute, which offers 
a two-year graduate program 


leading to the degree of master of 
automotive engineering. He start- 
ed with Chrysler in 1932 as a lab- 
oratory engineer and became chief 
engineer of the research section in 
1945. In 1952, Mr. Huebner was 
named executive engineer, re- 
search section and missile branch. 
He assumed his present duties in 
1955. 
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WHAT’S AN R-W-I? It’s new and 
it’s unique. More specifically, it’s 
Baird Machine Company’s new 
from the cover: ribbon-wire-inclinable metal for- 
mer—an inclinable four-slide. 

It will form 14%” wide ribbon or 

H 3/32” dia mild steel while set up 
First R-W-I Metal Former at any angle from horizontal to 
vertical. The accompanying illus- 
trations show three of the many 

possible positions. 

Because of the inclinable feature, 
dies are more easily accessible and 
ejection can be gravity-assisted. 
This is important when larger parts 
are worked. 

The new press adapts standard 
post-guided die sets, and tools for 
conventional Baird No. 1’s can be 
used in it. A reversible mounting 
feature permits easier die tooling 
to put the burr on either side of 
the stock. 

The press is open at the rear for 
piercing, tapping, or other attach- 
ments. Normal speed with its vari- 
able speed drive is 75-300 parts/ 
min. With high speed cams and 
short feed, up to 400 parts /min can 
be handled. 

The new R-W-I will be demon- 
strated by Baird Machine Company 
at the Machine Tool Exposition- 


R-W-| former set up in horizontal position is con- 1960. 


ventional looking, but... 


. at a 50° tilt it makes scrap and part removal . . . at 90° it'll also handle oversize parts with ejec- 
and tool setup and inspection easier, and . . . tion to the front of the machine. 





The generating fixture works on the princi- 
ple that the hob tooth form can be con- 
sidered to be the same as the rack tooth 
form in most cases, and it operates like a 
gear rolling on a rack except that the 
teeth have been removed. The diameter 
of the disc is the generating pitch diameter 
of the part, and the horizontal base line 
is the pitch line of the basic rack. 


Fixture Shows 
How Gears Are Generated 


by M. E. Samuelson 


Hob Engineer 
Barber-Colman Company 
Rockford, Illinois 


FOR MANY YEARS, Barber-Col- 
man Engineers have used the Gear 
and Special Form Generating Fix- 
ture as one means of determining 
the hob tooth form required to 
produce the customer’s part. Al- 
though most problems can be 
solved mathematically — and we 
are using our Bendix G-15 com- 
puter for a faster solution of many 
of these problems — the generat- 
ing fixture shows the whole hob 
tooth form and is an excellent 
means for solving some problems. 
Since several customers have be- 


come interested in this fixture for 
design, engineering and training 
purposes, we have now made the 
generating fixture available to the 
gear industry. 

The fixture produces the tooth 
form relationship between a rack 
tooth and the conjugate part tooth 
form. Normally, the rack tooth 
form can be considered the same 
as the hob tooth form, allowing the 
fixture to be used for generating a 
part tooth from a given hob tooth 
form. Both the hob tooth and part 
tooth are magnified on the fixture, 





Fig. 1. The hob tooth for a clock tooth form is generated from an 
enlarged template of the part tooth. 


the amount of magnification de- 
pending primarily upon the diam- 
eter of the part and the tooth pro- 
portions. 


Applications 

Whether you have need for a 
fixture or not, a description of the 
fixture and how it works may shed 
some light on the generating proc- 
ess and show how it differs from 
an operation where the form on 
the tool is reproduced on the part. 
The process is rather complicated, 
and the fixture can show the op- 
eration of a hob without having to 
make a sample tool. It enables the 
engineer to know, in advance of 
the actual cutting operation, the 
form which will be produced by a 
given hob tooth form. It is also 
used to develop the hob tooth form 
when the part tooth form is estab- 
lished. 


There are many reasons why it 
might be desirable to know what 
form will be produced. Designers 
may want to actually generate the 
part tooth form in order to obtain 
the best form for a particular ap- 
plication. This is especially advan- 
tageous when working with parts 
other than involute gears, such as 
ratchets, sprockets, pump gears, 
etc. When the part print is turned 
over to the production department, 
it may be desirable to generate the 
hob tooth form to determine if the 
part can be hobbed satisfactorily. 


The fixture is particularly appli- 
cable to fine-pitch gears because 
the amount of enlargement is much 
greater than for coarse-pitch gears. 
Also, the generating fixture pro- 
vides an excellent means for train- 
ing personnel in understanding the 
action of a hob as it produces the 
part. 

There are many problems which 
the generating fixture can help to 
solve. We have chosen only a few 
and are including actual examples 
as produced on the fixture. In all 
examples, the hob tooth form is 
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shown on the gray paper, and the 
part tooth form is shown on the 
white paper. 

It is usually a simple matter to 
determine if a hob will produce 
undercut on the part, particularly 
in the case of involute gears. How- 
ever, it may be desirable to deter- 
mine the amount of undercut and 
where it starts on the profile. The 
fixture provides a graphic presen- 
tation of the tooth form showing 
the amount of undercut and where 
it begins. 

Sometimes it is necessary to 
maintain a given true involute 
form diameter and also keep the 
root diameter with a certain size 
fillet radius. The fixture can be 
used to determine if this is possi- 
ble. In addition, when the gear 
is cut minus on the over-pin 
dimension, the effect on undercut, 
true involute form, or fillet radius 
can be determined. 


For design purposes, it is often 
desirable to know if mating gears 
will roll together without interfer- 
ence. Generate the conjugate rack 
tooth form from one of the part 
tooth forms. Using the rack tooth 
form, generate the mating. part 
tooth form. Gears designed in this 
manner will roll together without 
interference. 


It is sometimes advantageous to 


. . . Continued on page 58 


Fig. 2. A protuberance hob is used to produce undercut on this 
pre-ground pinion. The drawing produced on the generating fixture 
locates both the hobbed and the ground T.I.F. diameters. It also 
shows the amount of undercut before and after grinding. 





ccurate 
with the 
BIG-macl 
are avai 





CINCI<ZNATI 





The Shaping Attachment adds shaping and 
slotting to the variety of milling jobs 
handled by the Toolmaster. (Photos courtesy 
Bennett Metal Products, Wilmington, Ohio) 


ccurate boring or drilling is easy | 1B-1 hp drive, power feed to quill | / ’ P 
with the help of Toolmaster’s many | \C-2 hp drive, heavy duty gear drive Op er Or mance 
piG-machine features. Toolmasters | 1D-1¥2 hp drive, manual or power feed to quill 
are available in these four styles: | 1E-1 hp drive, manual or power feed to quill 


and Versatility 
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all day long, day after day. Every hour is productive. 


Why are Toolmasters so busy? . . . because they are C i mm ~ws Afi) (a 
designed to sink their teeth easily and economically into if 1) U | M | | a) i ‘7 ye 
a wide variety of light duty vertical and angular milling : - - 
operations, as well as drilling, boring and shaping. 
Their sturdy construction provides smooth operation ° ° 
and dependable performance.on any work in the one the Busiest Machines 
or two hp classification. Heavy cuts progress smoothly 
on the Toolmaster, too, even when utilizing the motor’s 


ull hp. in Your Shop 
You will be highly pleased with Toolmasters’ per- 

formance, their low price tag and BIG-machine features. 

The complete line of four machines is described in new 

catalog M-2110. Write today for your copy. Milling 

Machine Division, The Cincinnati Milling Machine Co., 

Cincinnati 9, Ohio. 
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produced by Mechanical Specialties 
Los Angeles, California on their Burgmags 
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Tape Controlled 6-Spindle Turret Drill shows 
producton costs have been sharply reduced 
diversified job shop work. By comparing the opera 
of the Burgmaster Machine with conventional drill 
methods it was found that average production 
increased 98% while a tool savings of $3260 for 
six jobs was realized. Lot sizes ranged from 1 to 50 p 


During the recent 12 month period, over 100 diversi 
jobs requiring a high degree of precision have b 
produced on the Burgmaster at this plant. 
savings in tooling costs alone in this le 
of time far exceed the cost of the Ti 
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THE IDEAL MACHINE FOR THE JOB SHOP maste 

— MAXIMUM FLEXIBLE AUTOMATION Spind! 
trolled 

Mechanical Specialties says, Parts are produced faster and ing, 1 

“Lots of any size are pro- to greater precision because — 

duced more economically on all machine functions are posta 

our Tape.Controlled Burg- controlled by tape, eliminat- all Bur 

master Machine — small lots ing the human factor. The ak 

are no problem."’ This is be- ositioning table locates the avail< 

cause tooling costs — and aa under the turret within THE MACHINE TOOL§ charg 

lead time — are greatly re- +.001” for each operation. 

duced. Jigs and complex During each turret index, the CMMT-pED 

fixtures are not required. In- spindle in the working posi- 

stead, simple work holding tion automatically shifts to 

devices and standard clamps__ the preselected standard Booth 840 ae 

are ordinarily used. machine settings of speed, 37, Mi 


feed and depth of cut. 


Exposction - 191 


8] $3260 TOOL SAVINGS 


IN DIVERSIFIED JOB SHOP WORK WITH A 


e4Six-Spindle Turret Drill 


(at mechanical specialties co., los angeles) 


28 holes in 2 setups 10 holes in two set- 
include c'drill, drill, ups include c'drill, 
c'bore, chamfer and spotface, drill 
tap. Savings: tool- and tap. Savings: 
ing 3 hrs./115 hrs. tooling 5 hrs./ 
machine time 90 hrs. 
1.2 hrs./3.6 


9 holes include 
c'drill, spotface, 
drill, tap and bore. 
Savings: tooling 4 
hrs./30 hrs., ma- 
chine time .7 hrs./ 
1.1 hes. 


14 holes include c- 
drill, drill, c’bore, 
chamfer and tap. 
Savings: tooling 
7 hrs./75 hes., 
» machine time: 

4 hrs./ 

1.8 hes. 


‘SHOW SAVINGS 


ON TAPE CONTROLLED 
BURGMASTER COMPARED TO 


50 holes include 
c'drill, drill, c'bore- 
chamfer, and bore. 
Savings: tooling 8 


140 holes in 6 set- 
ups include c'drill, 
drill and tap. Sav- 
ings: tooling 6 hrs./ 


hrs./215 hrs., ma- 
chine time 1.7 hrs./ time 2.3 hrs./4.5 
2.8 hrs. hrs. 


PRODUCTION DATA CHART 


BURGMASTER TAPE CONTROL ONVENTIONAL DRILLING 


Program and} TOOLS Mach. TOOLS ach. 
Punch Tape a Time Time 
Hrs. Hrs. $ Hrs. Hrs. $ Hrs. 


120 hrs., machine 


CONVENTIONAL 
DRILLING METHODS. 
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Write for Bulletin 
describing Burg- 
master 6 and 8 
Spindle Tape Con- 
trolled Turret Drill- 
ing, Tapping and 
Boring Machines. 
Forty-minute 16mm 
sound film showing 
all Burgmaster Turret 
Drills in operation is 
available without 6 
charge. 


MANUFACTURING COMPANY, INC. 
15001 South Figueroa St., Gardena, Calif. 
FAculty 1-3510 » DAvis 9-4158 


BURGMASTER DIRECT SALES OFFICES: Ridgewood, N.J., 86 North Maple Ave., Glibert 4-3002 « Chicago 5, 
M., 4908 Lincoln Ave., LOng Beach 1-1178 + Cleveland 7, Ohio, 14706 Detroit Ave., ACademy 6-7030 » Detroit 
37, Mich., 13730 W. Eight Mile Rd., Lincoin 8-4333 + Northern California , JEfferson 7-1650 

Plus dealer representatives in other industrial centers. 
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Fig. 3. The gear tooth form on the 
right was generated by a hob tooth 
to produce a full radius at the root 
of the gear tooth space. For the 
same gear, a protuberance hob 
tooth was used to produce the 
undercut gear tooth form shown 
below. 





know the size of the generating 
flats which will be produced by a 
hob with a given number of flutes. 
Determine the generating length 
of the hob, and figure the number 
of hob teeth which will finish a 
gear tooth profile. Determine the 
are which is subtended by the gen- 
erating length, and divide the arc 
into equal angles according to the 
number of teeth which finish the 
profile. Rotate the gear on the 
fixture through these equal angles 
to find the size of the generating 
flats. 

In some cases, it may be desir- 
able to know if a semi-topping hob 
can be used for a different number 
of teeth. The chamfer on a gear 
produced by a given hob tooth 
form will change as the number of 
teeth or helix angle varies. How- 








ever, the same hob may produce a 
satisfactory chamfer with a change 
in number of teeth or helix angle. 
This can be checked without cut- 
ting a part by generating the form 
on the fixture. The amount of en- 
largement can be controlled so 
that the size of the chamfer can 
be easily and accurately measured. 

In addition to gear design, a 
generating fixture may prove ad- 
vantageous to generate the hob 
tooth form prior to ordering the 
hob. This provides assurance that 
the correct hob is ordered. Many 
times, we find when we generate 
the hob tooth form on our own 
fixture that it is not feasible to 
make a hob for the part. In this 
case, there must be correspondence 
with the customer and ultimate 
delay in the delivery of the tool. 
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Operation of the Fixture 


The generating fixture works on 
the principle that the hob tooth 
form can be considered to be the 
same as the rack tooth form in 
most cases, and it operates like a 
gear rolling on a rack except that 
the teeth have been removed. The 


diameter of the disc is the generat- , 


ing pitch diameter of the part, and 
the horizontal base line is the 
pitch of the basic rack. The disc 
must roll along the base line with- 
out slipping. It is held in intimate 
contact with the base line by two 
thin wires leading from either end 
of the disc to the tension adjusters 
on either side of the base. 

On the hob layout sheet, draw 
a vertical line down the center of 
the sheet and a horizontal line 
across the center of the sheet. The 
horizontal line represents the pitch 
line of the hob. Lay out the hob 
tooth form to the magnified di- 
mensions, keeping the tooth cen- 
tered on the horizontal and vertical 
lines. Carefully cut out the outline 
of the hob tooth. Then cut and 
remove about one inch of paper 
adjacent to the hob tooth. This 
forms an enlarged template of the 
hob tooth which is used to gener- 
ate the part tooth form. 

On the gear layout sheet, draw 
a vertical line down the center of 
the sheet and a horizontal line 
across the center. Place the sheet 
on the generating fixture with the 
upper corners under the aluminum 
washers on the disc. Line up the 
vertical and horizontal lines on the 
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.». With no capital outlay 


...no purchase option or obligation 


...and payable entirely out of 
“Profitivity’’®! 


The announcement of J & L’s revolution- 
ary Profitivity Leasing Plan made national 
news in February, and resulted in the leas- 
ing by industry of a substantial amount of 


new high-speed, high-profit J & L equip- 
ment within the first thirty days. 


If your production requires metal-work- 
ing processes, don’t fail to investigate the 
PROFITIVITY LEASING PLAN". It is 
the most important machine replacement 
development in our history as a top producer 
of machine tools. Send for our new lease 
folder. Jones & Lamson Machine Com- 
pany, 519 Clinton Street, Springfield, Vt. 
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Fig. 4. The size of the chamfer produced by a semi-topping hob can 
be determined on the generating fixture. 


paper with the vertical and hori- 
zontal lines on the fixture. Place 
the hob layout sheet over the gear 
layout sheet with the lower corners 
under the washers, and line up the 
vertical and horizontal lines with 
those on the gear layout sheet. 

Remove the pin from the disc, 
and roll the disc to the extreme 
right or left position. Draw a line 
around the hob tooth template. 
Roll the disc a small amount, and 
draw another line around the hob 
tooth template. Repeat this process, 
moving the disc a small amount 
each time, until the disc has been 
rolled to the opposite side and the 
part tooth space is completely 
formed. 

The generated form can be an- 
alyzed by using trammel points for 
measuring. To convert back to the 
original size, divide all measure- 
ments by the magnification. 

To determine the hob tooth form 
from the part tooth form, magnify 
the gear tooth space, lay it out, 
and remove material along the 
edge to make a template. Place the 
gear layout sheet over the hob 
layout sheet, and proceed as out- 
lined above. The series of outlines 
of the gear tooth form will produce 
the form of the conjugate hob 
tooth. 

To find the form of helical gears 
in the transverse plane when the 
hob tooth form is known, convert 
the hob tooth form to the form in 
the transverse plane by dividing 


each plot point along the hob tooth 
profile by the cosine of the helix 
angle. Plot the new hob tooth 
points, and generate the part tooth 
form as above. An approximate 
method for determining the form 
of helical gears in the normal 
plane is to find the equivalent 
number of teeth and equivalent 
pitch diameter and then generate 
the form the same as for a spur 
gear. 

Included with the fixture are 
five micarta discs with radii of 15’, 
30”, 60”, 120”, and 240”. The 
working edges of the discs are ac- 
curately ground. Each of the discs 
is marked with a line from its 
theoretical center to the outside 
edge. When a disc is placed on the 
fixture, the lines on the disc and 
the base are aligned when the disc 
is in its zero position. It can be 
locked in this position by inserting 
the pin in the top of the disc. 

The disc to be used for a partic- 
ular job depends upon the amount 
of magnification desired. This in- 
dicates the size of drawing paper 
to be used. Normally, the drawing 
paper is either 12” x 18” or 18” x 
24”. It is recommended that the 
dedendum of the hob tooth form 
be approximately 5” in height on 
the 12” x 18” paper and 8” on the 
18” x 24” paper. 


Example 


As an example, let us assume a 
gear with 15 teeth, 10 D.P. and a 
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pitch dia of 1.500” (0.750” pitch 
radius). The whole depth is 
0.2157”. To find the size of the 
magnified tooth, divide the radius 
of the disc by the pitch radius of 
the gear and multiply by the actual 
whole depth. For this example, 
we will assume that the drawing 
paper is 18” x 24”, and the mag- 
nified tooth size should be approx- 
imately 10’. 

First, we will try the disc with 
the 15” radius. 


Enlarged whole depth — 
15 
0.750 X 0.2157 
= 20 x 0.2157 
= 4.3i4” 


Since the enlarged whole depth 
should be approximately twice this 
size, we will use the 30” disc, 
giving an enlarged whole depth of 
8.628”. To lay out the hob tooth 
form for this example, all elements 
of the form must be enlarged 40 
times. 


Hob addendum — 0.1157 x 40 


= 4.628” 
Hob dedendum = 0.1000 x 40 
= 4.000” 
Hob tooth thickness — 0.1571 x 40 
= 6.284” 
Hob tip radius = 0.0157 x 40 
= 0.628” 


Lay out the hob tooth form to 
these dimensions, and generate the 
gear tooth form. All elements of 
the enlarged gear tooth form must 
be divided by 40 to determine the 
actual dimensions. 


Extra copies of this article are 
available while supply lasts. Write 
Tooling & Production Magazine, 
1975 Lee Rd., Cleveland 18. 





Reprints of the 
Engineering Report on 
BORING 
from the June T&P 


are available. 


Individual copies free; 
quantities, 75 cents. 
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Major savings on every job during first 
full year of tape control operation 


At The Goss Company, a division of Miehle- 


Goss-Dexter, Inc., Chicago, tape control ma- 
chining plays an important part in the over-all 
production operation. 


For instance, this J & L tape-controlled 


positioning table, equipped with a standard 
column drill press, has achieved an average of 
30 to 40% savings in floor-to-floor time on ev- 
ery job assigned. One job, involving drilling 
and reaming of small malleable iron transfer 
roll adjusting plates, was transferred from a 
conventional sensitive drill press setup to the 
J & Lmachine. Job lots consisted of only four 
pieces. 


Turret Lathes 


The old setup required 3.1 hours production 


e Automatic Lathes e@ Tape Controlled Machines @ 


time for each lot. Using tape control, with a 
simple locating and clamping setup, Goss has 
been able to cut this time to 1.7 hours—a sav- 
ing of 1.4 hours per lot, or more than 45%. 
Hole location is more accurate too, because 
J & Ltape control consistently holds tolerances 
of + or — .001”. With the old setup, it was dif- 
ficult to hold hole locations to less than .010’ 
on layout jobs of this size. 

Investigate how production-proven tape con- 
trol units can help increase the efficiency of 
your operation. Write to Jones & Lamson 
Machine Company, 519 Clinton Street, 
Springfield, Vermont for folder 5902, ‘“Tape 
Control Positioning”’. 
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SUB-ZERO 


Temperatures 


. . . tools for material processing 


STABILIZATION OF METALS 
and expansion-assembly are two 
of the main uses of low-temp en- 
gineering. Results of a recent sur- 
vey are shown in Figure 1. The 
survey was made to determine the 
major industrial uses of “cold” 
processing and to illustrate the 
temperature range of each. Be- 
sides this, the survey showed that 
throughout Industry R&D pro- 
grams are demanding the use of 
extremely accurate and versatile 
high-and-low temperature equip- 
ment. 

Many of the’ environmental 
chambers are small, having a 2-4 
cu ft capacity — although the need 
for large walk-in chambers is in- 
creasing. The most common re- 
quirements of an environmental 
chamber are that it produce temp- 
eratures from —100°F to +300°F, 
with 20 to 95°97 relative humidity. 
They must simulate atmospheres 
similar to those up to 200,000’. 
Other chamber requirements call 
for temperatures as low as —325° 
and as high as +500°F. 


Ultra Low Temperatures 


Special research, particularly in 
relation to the development of mis- 
siles systems, is creating an ever 
increasing need for ultra low 
temperature equipment to simu- 
late space conditions. Environmen- 
tal chambers with standard refrig- 
eration systems can be manufac- 
tured for low temperature pull- 
down to approximately —250°F. 
Whenever lower temperatures are 
required, researchers use liquid 
nitrogen, helium, or hydrogen as 
refrigerants. Or, products can be 
subjected to near absolute zero 
(—459.6°F) in baths of cryogenic 
mediums within a cryostat or sim- 
ilar chamber. In this instance, 
gases are compressed and then al- 

. . . Continued on page 64 
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by T. J. Frederick 


Mr. Frederick is chief engineer 
at Cincinnati Sub-Zero Prod- 
ucts, Cincinnati, Ohio. 


Sub-zero operations ease the production of many of today's 
products, in many cases improving them and lowering their 
manufacturing costs, as well, 


Figure 1. 








TEMPERATURES FREQUENTLY USED FOR 
VARIOUS APPLICATIONS 
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Note—Individual specifications 
vary. These operating tem- 
peratures are intended merely 
to serve as a guide. 
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Two-dimension tracing eliminates secondary 
operations and reduces costly ‘“‘off’’ machine time 


Two-dimension tracing, combined with con- 
ventional turret lathe tooling, provides an 
extremely versatile method for complete 
machining to tight specifications. 

For instance, the end use of the connecting 
rod bolt (illustrated above) demands ex- 
tremely fine finish to eliminate the starting 
of fatigue cracks. In addition, relief surfaces, 
O.D., head faces, and threaded end must all 
be square and concentric. Radii of fillets 
connecting the different diameters must be 
smooth and free from scratches. Two reliefs, 
each 614” in length, must be held to + or 
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— .002” and to 40-50 RMS to eliminate sub- 
sequent grinding operations. The finished 
parts are 19-3/4’’ long with different O.D.’s 
varying from 1-1/2’ to 2-7/16”’. The material 
is tough: AISI 4140; Brinell 241. 

All this is accomplished in one tooling 
set-up on a J&L turret lathe with a two- 
dimensional tracer. Floor-to-floor time for 
finished parts is less than three minutes on 
the head end, and less than nine minutes on 
the shank end. Write for Folder 45903. 

Jones & Lamson Machine Company, 
519 Clinton Street, Springfield, Vermont. 
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Fig. 2. Stabilization of steel can be obtained in a matter of hours 
through sub-zero chilling. This quick aging is the result of the 
transformation of austenite to martensite. 


lowed to expand into the cham- 
bers; as they expand they take on 
heat, creating the near-absolute 
temperatures. 


Stabilization of Steel 


The greatest call for sub-zero 


equipment is in metalworking, 
particularly among fabricators of 
steel products requiring size sta- 
bility. 

In their heat treated form many 
steels are not completely stable. 
They retain a certain amount of 
austenite after routine heat treat- 
ing where they are heated above 
their critical temperatures. Heat 
treated the usual way, metal alloy- 
ing elements — carbon, iron and 
others — go into an austenitic solu- 
tion. This is an unstable structure 
that partially transforms into mar- 
tensite during quenching and 


tempering. Martensite is a tougher 
and more ductile substance than 
austenite. 

While complete transformation 
is the ideal condition, it is never 
completely accomplished (Fig. 2). 
Even with good control, as much 
as 10% austenite may be retained. 
Retained austenite will continue its 
transformation to martensite 
through exposure to varying 
weather conditions, and a complete 
transformation will result in time 
— aging. But this may take as 
many as seven years for a complete 
transformation. 

For various reasons final ma- 
chining should not take place be- 
fore a complete transformation. 
The most important reason for this 
is that during the transformation 
the metal may warp, grow, or dis- 
tort, since austenite has a smaller 
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volume per unit weight than mar- 
tensite. It is obvious then that com- 
plete transformation, in the short- 
est possible time, is desirable. 

One method of doing this is with 
the use of sub-zero equipment, by 
which the natural aging process of 
several years can be accelerated to 
a matter of hours. Most steels can 
be almost completely transformed 
in the temperature range of —120 
to -—150°F (Fig. 3). 

In addition to giving greater di- 
mensional stability, the complete 
transformation gives the advantage 
of a tougher, more ductile, steel 
with improved life characteristics. 
Also, the steel may become several 
points harder on the Rockwell “C” 
scale, depending on the steel in- 
volved. 


Steel Aging Applications 


When stabilized at —2130°F, 
bearing components will perma- 
nently hold tolerances and assure 
the lowest possible coefficient of 
friction. This will be true no matter 
how severe or varied the operating 
temperatures. 

When chilled to —100°F, stain- 
less steel aircraft parts will achieve 
greater hardness with reduced 
forming time. 

Machine beds, arbors, mandrels, 
and gages can be quickly and ef- 
fectively stabilized so they will 
better retain size during use. 

Lapping flats, for gage finishing, 
will maintain their accuracy for 
several days after stabilization. 
This is in contrast to only several 
hours life without stabilization. 

Hacksaw blades, sub-zeroed at 
—120°F, have given more than 
113°. longer life. 

Welding tips, after cold treat- 
ment, have given 100% more 
welds per cleaning. In addition, 

. .. Continued on page 66 


Fig. 3. A 700X photomicrograph (left) of an unchilled sample. The 
martensite with retained austenite is clearly defined. A 700X photo- 
micrograph (right) taken after chilling showing that austenite has 
almost completely changed over to martensite. 
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JONES & LAMSON 
TICAL COMPARATORS 


Now ...an Economy-size Optical Comparator 
with “‘Big Machine’”’ Features 


Here is a fine optical inspection and measuring 
instrument of brand-new design. It is the first 
small-screen comparator to offer such BIG 
performance. It is equally suitable for produc- 
tion-line operation or job-shop work, and is 
extremely flexible in application. 

The J&L TC-10 is of precision machine 
tool construction. This provides a solid base 
for precise inspection and measurement. 

Three different table styles are available, in- 
cluding a fixed table for straight comparison 
work, a plain table, and a measuring table 
which gives you 6 square inches of measuring 
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area. All measurements are read directly to 
.0001’’, without computation. 

Among other things, the TC-10 is adaptable 
for reflection inspection. Reflected images are 
extremely sharp—even at high magnifications. 

Other ‘‘big machine” features include Angle 
Measuring; Quick-Change Lens Mount; Ver- 
tical Staging; Tracing Inspection. And there’s 
a big bonus in the 5X, 2’’ aperture lens, which 
gives inspection capacity and accuracy hither- 
to unattainable on a machine of this size. 
Write for folder. Jones & Lamson Machine 
Company, 519 Clinton St., Springfield, Vt. 
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the welds are stronger. 

High speed taps benefit from 
this treatment too. In one case only 
5 to 20 holes could be made with- 
out sub-zero processing. Following 
this treatment, 250 holes were 
tapped before replacement. 

Many other applications could 
be mentioned where subjecting the 
metal to low temperature improves 
its performance. 


Stress Relief of Aluminum Castings 


Like other metals, aluminum 
alloys can be normalized through 
exposure to sub-zero temperatures. 
“Soaking” castings and forgings 
for 2-3 hrs at —120°F is beneficial. 
Close fitting aircraft parts that 
often seized or failed to operate at 
high altitudes are made more de- 
pendable. 

One company had difficulty with 
heat treated aluminum castings. 
To live with the situation, tool 
engineers specified a 24-hr wait 
between each of three machining 
operations. This required three 


setups. Now, with the use of chill- 
ing facilities, these parts are set 
up only once for their complete 


machining — they now rough ma- 
chine and then immediately finish 
machine. In this instance, where 
several hundred castings were be- 
ing processed, $40,000 was saved 
due to reduced handling. The 
same technique is now being used 
on bronze castings. 


Arresting Age Hardening 


Many aluminum alloys have the 
characteristic of changing in 
strength and workability while sit- 
ting around at ordinary room tem- 
peratures. Aging this way takes 
most aluminum about four days. 
While the increased strength is 
desirable, it is accompanied by 
considerably less workability. Re- 
frigeration to delay natural age 
hardening greatly speeds produc- 
tion. There is also reduced fabri- 
cating cost and the opportunity to 
use more convenient fabricating 
practices. 

The treatment does not alter an 
alloy’s properties but it does keep 
it “soft” and workable. For in- 
stance, prior to heading aluminum 
rivets many manufacturers retard 
the aging process by storage at low 
temperature. Rivets can be kept 
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Fig. 4. Expansion assembly operation of an alloy and stainless steel 
part for a jet engine. Note handling ease. 


indefinitely at 40°F to —100°F 
and any that are not headed within 
1 1/2 to 2 hrs after removal from 
storage can be treated again to 
permit satisfactory heading. 


Simplified Assembly Procedures 


The common practice of shrink- 
fit assembly is often worked in 
reverse with the use of refrigera- 
tion equipment. Expansion-assem- 
bly, the reverse, is found to have 
many advantages over shrink fit. 

For instance, problems can result 
from heating up a female part 
prior to shrinking it around a male 
part. The high temperature may 
cause metallurgical changes re- 
sulting in distortion, reduction of 
hardness, oxidation, and general 
scaling. And, the force required to 
complete an assembly, may lead to 
physical damage. 

On the other hand, expansion- 
assembly, where the male part is 
shrunk for insertion, eliminates 
many of these problems — mainly 
because chilled parts are not me- 
tallurgically changed or otherwise 
damaged by the cold. In addition, 
cold parts are easier to handle than 
hot parts, and pressing is not re- 
quired for assembly. 


Improved Products 


In the manufacture of molded 
rubber bushings (and _ similar 


items), low temperatures are the 
answer to difficult flash removal 
problems: Rubber parts are frozen 
and tumbled in a low temperature 
chamber, where the flash becomes 
brittle and readily breaks away. 

Cold equipment is also required 
in the manufacture of transistors. 
The transistors are cycled several 
times from high to low tempera- 
tures, which gives them the sta- 
bility and long life necessary for 
critical electronic instruments and 
assemblies. 

Another instance finds instru- 
ment manufacturers using cold 
equipment to improve magnet 
steel. Certain steels do not exhibit 
satisfactory magnetic properties 
until given a sub-zero treatment 
prior to magnetizing. After freez- 
ing for 4 hrs at —120°F they are 
drawn at +300°F for 1 hr and 
then magnetized. 


Conclusion 


While there is still debate on the 
methods of creating low tempera- 
tures, it is a sure thing that sub- 
zero temperatures will do more 
and more for Industry. 


Extra copies of this article are 
available while supply lasts. Write 
Tooling & Production Magazine, 
1975 Lee Road, Cleveland 18. 
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Ford Motor Company’s Falcon will give you 
good forward vision in rain, snow or sleet with 
its powerful windshield wiper. 

Besly X-Press Taps, in a Kingsbury 3-spindle 
machine, tap directly into three cored holes in 
the Falcon’s aluminum die cast windshield 
wiper housing. Drilling operations were 
avoided. Production is continuous. The Besly 








BESLY X-PRESS TAPS 
Speed-form internal threads 
in metals such as copper, 
brass, die castings, alumi- 
num, lead, leaded steels and 
other ductile materials. They 
are available in standard tap 
sizes and various styles for 
through or bottoming holes. 
Patent No. Re. 24,572. Other 


patents pending. 


when Besly X-Press® Taps 


speed -form internal threads 





am Falcon windshield 


X-Press Tap produced as high as 50,000 tapped 
holes before replacement—thus offering in- 
creases of approximately 500 in tool life over 
conventional cutting-type taps. Speed-forming 
makes stronger, burnished internal threads, 
without cutting. There are no chips to load 
the tap in bottoming holes such as these. And 
faster cycling speeds production! 


Copyright 1960, Besly-Welles Corporation, South Beloit, Illinois, U. S. A, 





BESLY-WELLES CORPORATION 


120 Dearborn Ave., South Beloit, Illinois 


Grinders and Abrasives *® Taps °*® X-Press Taps® 


© Drills © Reamers * End Milis © Tool Bits 


Gages * Carbide Tipped Tools, Bianks, inserts and Holders 
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Federal Dial Feeds deliver the economies of automation—on countle : 

applications—at far lower costs than specialized high-price vo 

equipment. Federals perform up to 20 multiple station operations pli 

deliver up to 300 indexes per minute. Hardened and ground indexing Tt 

cam assures supreme accuracy and smooth, vibration-free operation a 

Safety mechanism stops press before die contact, if misalignmem 

should occur for any reason. Can be furnished with automatic pa - 

feeding and ejecting device. Seven to 125 ton capacities. Dial i " 

powered by gear or chain drive from press crankshaft or direct) e 
from independent motor. Check comparison chart below. Writ 

today for new catalog and prices. pi 

co 

FEATURES FEDERAL | DIAL A") DIAL “B” - 

Anti-friction bearings Yes | Wo 2 

Meehanite castings | Yes | No pl 


Shear pin protection Yes | Yes 
Precision without lock pins | Yes Yes 
Accuracy guaranteed Yes No - 


Checks alignment each 
index for die protection No 


Low acceleration and 
deceleration No 


Gear or chain drive 





Hardened and ground 


indexing cam ‘ 
FEDER Automatic lubrication 


dial feed / 

















PRESSES (ata 


Use Federal Indexing Tables on your present equipment, or independently with a 
cylinders, drilling and tapping heads, staking presses, drill presses and other tooling. 


THE FEDERAL PRESS COMPANY of Elkhart, Indiana, Department 807 
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Some Advantages of 
Hydraulic Equipped Dies 


Fig. 1. A Die-Draulic unit mounted 
on the side of a press. Lower hose 
transmits hydraulic pressure to pis- 
ton through porting in die. 


ADEQUATE PRESSURES for die 
pads are more easily obtained 
with hydraulics—a “stout” aid to 
die designers. The use of hydraulic 
die cushions offers the unique ad- 
vantage of full required pressure 
from the start of pad movement. 

This system, as you know, in- 
volves the use of small cylinders 
placed strategically within the die. 
Through the die, the descending 
press ram pressurizes the oil under 
cylinder pistons as shown in Fig- 
ure 1. Desired pressure, arranged 
by the control valve, remains con- 
stant throughout the strokes as oil 
is metered into reservoir. 

At the end of the downstroke, 
pistons are returned to start by 
compressed air from the plant sys- 
tem. Air pressure is constantly ap- 
plied over the reservoir oil and is 
often used to strip the part. A sim- 
ple device for increasing reservoir 





pressure to 300 psi can be added if 
more stripping pressure is needed. 

A recent development by Die- 
Draulic Grip Inc. offers oil recircu- 


Fig. 2. By using 
hydraulic cylinders, 
in place of springs, 
this reverse draw is 
more easily accom- 
plished. 
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lation, whereas an oscillating ar- 
rangement was previously used. 
By recirculation, a cooler opera- 
tion occurs; on some applications, 
where heat is extreme, the former 
system is impractical. For applica- 
tions where heat is excessive, the 
oscillating type can also be 
equipped with a water cooled valve 
and reservoir. However, special 
cooling is usually not necessary. 
One nemesis of other systems 
used for pad holding is lack of 
pressure, or uneven pressure, 
which permits wrinkling. Usually, 
based on applied pressure of 
around 2500 psi, the size and num- 
ber of pistons are chosen to match 
the total force required. Should 
calculations be in error, the pres- 
sure can easily be adjusted within 
a wide range—from 100 to 4500 lb. 
Correction is not this easy when 
other pressure systems are used. 
Many applications, such as the 
one in Figure 2, use hydraulic pres- 





a 


sure pads. Large parts, like washer 
tops and refrigerator and automo- 
bile components, may be made in 
dies so equipped. 

If two different pressures are 
required, say upper and 
lower portion of a die or in stages 


in the 


of a progressive die, two valves 
may be used. Each valve can be 
set for the precise pressure require- 
ment in the respective stages. Fig- 
ure 3 shows a two-valve unit ap- 
plying pressure to upper and lower 
portions of a die which blanks, em- 
bosses, draws, and pinch trims a 
part in one stroke. Here the part 
is preformed against hydraulic 


Fig. 4. Blank, form and draw are 
performed here as well as curling 
on the upstroke. With springs this 
would normally be a two-operation 
job. 


f 


pressure before the sides are 
drawn. 

Sometimes an operation can be 
eliminated if reverse bending is 
used, as in Figure 4. Here the curl- 
ing on the upstroke would have 
required another die if springs had 
been used. 

An application such as the form- 
ing of the beads in an oven liner 
is just one of many jobs more eas- 
ily handled by hydraulic pressure. 
The die arrangement in Figure 5 
shows this. Stock is pulled from 
the ends as beads are formed pro- 
gressively. Besides other advan- 
tages, the system should be consid- 
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Fig. 3. A two-valve Die-Draulic 
unit makes possible blanking, em- 
bossing, drawing and pinch trim- 
ming—all in one stroke. 


ered for press overload protection. 
Toggle action may be obtained 
from a single-action press with 
this arrangement. 
Punch overload protection can al- 
so be achieved by this system. 
Where piercing die components are 
subject to breakage from inserting 
multiple parts, out-of-tolerance 
stock, or slug blockage, you are 
safer with hydraulic pressure. It 
is safer, too, since hydraulic pres- 
sure equipment requires far less 
space and complication than a con- 
ventional cam arrangement. The 
operator has a “cleaner” area for 
inserting and withdrawing parts. 
. . . Continued on page 72 
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= STYLE "'B”’ MASTER COLLETS and PADS 


MASTER FEED FINGERS and PADS The Only MASTER COLLET with 
No Work Pressure On The Screw 
Pads Cannot Work Loose ; 
Available For: Cleveland-Cone 


No Screws—No Pins Greenlee — Gridley and Acme-Gridley 
Available For: Brown & Sharpe National Acme — New Britain 
Cleveland — Cone — Davenport — Greenlee Warner & Swasey 

Gridley and Acme-Gridley — National Acme 

New Britain — Warner & Swasey 


CARRIED IN STOCK FOR PROMPT DELIVERY !N: 


Atlanta, Boston, Chicago, Dayton, Detroit, Elmira, Hartford, Los Angeles, New York, 
Philadelphia (Yeadon, Pa.), Seattle, Portland, Minneapolis, Oakland, St. Louis, Spring- 
field, N. J., Toronto. 


HARDINGE BROTHERS, INC., ELMIRA, N. Y. 


Pres’ yt ty STYLE ''S” 
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Fig. 5. An oven liner is held by hydraulic pressure as stock is pulled 
from the sides. Starting from center out, two beads are formed suc- 


cessively. 


Should the part to be pierced be 
bulky, odd shaped, or not lend it- 
self to operation in a press, pierc- 
ing, lancing, etc. may be performed 
without one by applying hydraulic 
power with a Die-Draulic Multi 
Unit, or a similar air-hydraulic 
booster. These are also used for 


handy piercing after a stamping 
operation when used close to the 
press, thus saving transfer. 

Like other developments, once 
a designer is familiar with die-hy- 
draulics it is quite simple to specify 
the exact equipment needed for a 
specific application. And, few high 


production shops can afford down- 
time caused by broken springs. 
—WEH 


Extra copies of this article are 
available while supply lasts. Write 
Tooling & Production Magazine, 
1975 Lee Rd., Cleveland 18. 





Six Heads Are Better 
Than One 


Conversion of a used single- 
spindle vertical milling machine 
to a special six-spindle machine 
was the answer to the production 
needs of Lancaster Machine Knife 
Works. The rebuilt machine has 
cut production time on a variety of 
jobs at the company. 

In one application, five spindles 
are used to mill twenty slots on a 
110” long knife blade. All of the 
slots were milled in 30 min, com- 
pared to 2 hrs with the old method 
of milling one slot at a time. 

Six fixtures are used at the same 
time in another job, where oblong 
holes are machined. On a single- 
spindle machine, the job took 1-2 
hrs; the six-spindle conversion 
does it in 20 min. 

Starting point for the conversion 
was the purchase by Buffalo Ma- 
chinery Co., Inc., of a #3 Cincin- 


nati vertical milling machine. They 
rebuilt the machine. The vertical 
head was removed, and a rail was 
installed in the head column. Six 
heads, with centers adjustable 
from 3” to 12”, were then mounted 


on the rail. The take-off mechan- 
ism from the original drive was 
changed, but the original speeds 
and feeds were maintained with- 
out changing the gear ratios to op- 
erate the six heads. 





In August and September 
Tooling & Production Previews the Chicago Machine Shows 
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: Drilling and Turning 
Fixture Designs 


by Federico Strasser 
Santiago, Chile 


A round-up of three fixtures which, in combination, present 
design details insuring quick-clamping, equalized holding, and 


precision alignment. 


Drill Jig Design Features 


Quick Clamping and Equalized Holding 


In this drill jig, designed for the 
drilling of holes in cast workpieces, 
we incorporated a quick-acting 
clamping device of rather original 
design. The tool is actuated indi- 
rectly by means of a wedge, and 
distributes uniformly the clamping 
pressure upon the two ends of the 
component. The clamping pres- 
sure, the same at both holddown 
points, is achieved automatically. 


As seen in the accompanying 
drawing, Figure 1, the casting is 
put into the jig nest and the nut is 


tightened. Thus the wedge-rod is 
pulled out and the clamping bar 
pulls down on a horizontal mov- 
able beam, pivoted around the 
upper end of the bar. The beam 
in its turn applies the pressure on 
the bottom ends of two U-shaped 
pivoted straps. The top ends of 
the straps contact the upper sur- 
face of the workpiece and clamp 
it in the jig nest. 

The self-adjusting, and equaliz- 
ing function of the clamping device 
resides in the pivoting beam, which 
distributes the clamping pressure 


WT ww 





WORKPIECE UC) 














Fig. 1. The pivoted 
hold- down arms 
are equalized in 
clamping pressure 
by the self-adjust- 
ing cross beam. 
The compression 
springs act to 
quickly free the 
workpiece. 
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uniformly and automatically, re- 
gardless of the variations in thick- 
ness of the cast workpieces. 

For removing the finished work- 
piece, it is unclamped by loosening 
the nut and pushing in the wedge- 
rod. The clamping bar is raised by 
means of the two compression 
springs which bear on the bottom 
ends of the straps. Thus, these are 
lifted and consequently the work- 
piece becomes free and can be 
easily removed from the jig. 


. . . Continued on page 75 
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MICRO MINIATURE END MILLS ihe 
para 
2 Flute 1 32 through 3 16 by 1/64s with 
ti 
3 & 4 Flute 3/32 through 3 16 by 1/32s ie 
ALL SIZES SINGLE AND DOUBLE END them 
‘ chuc! 
2 and 3 Flute Flat or Ball End—4 Flute Flat End Only. sag 
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li Gaertner Toolmakers’ Microscope used to measun 
typical piece part. Co-ordinate range 4” x 2”. hand 
CIRCLE INFORM-A-GRAM KEY NO. 741 : ether 
Precise measurement to 

s senusdissamaieiedaeeemsat | 0.0001” and 1 min. of arc Th 
essen 
Gaertner es 


Toolmakers’ Microscope} anc : 


Shop Pres & Here is a reliable, easy-to-use micro- _ 


scope for precise nr gene of pas ure ¢ 
| parts, tools, dies, thread gages, templates, ente 
iS BEST for YO Ul | jigs, fixtures, etc. Ideally suited for mak. . : 
ing a wide variety of precision measure. turne 
ments and is especially valuable in re cial s 





ducing rejects in production work. 
’ : ° = abi Th 

HERE’S WHY: With the Gaertner Toolmakers’ Micro§ . 
@ LONGEST RAM TRAVEL with maximum hydraulic power through- scope you make direct, non-destructive ing) 

out entire stroke. | measurements — no contact, no distor. 
@ REMOVABLE CYLINDZR for independent hydraulic povrer away | tion, images are sharp and clear. It isa 

from the press. | basic measuring instrument for inspec. 
@ CYLINDER TRAVEL full width of press, either way. tion depts., gage labs, tool and die and 


@ OPEN ENDS allow long pieces to extend through sides of press. model shops, industrial and research laba 
ai abaya . The Gaertner Toolmakers’ Microscope 
@ EXTRA WIDE inside work space to handle bigger jobs more easily. has been proven in use by U. S. Govern. 
@ GREATER STRENGTH with heavy bar stock sides and pins—bear- ment Gage Laboratories, and by prime 

ing blocks support bolster to give uniform distribution of p | contractors and their subcontractors 
With all parties using the same measur. 
ing instrument, inspection procedures 
are co-ordinated and disagreements and 
rejects minimized. 





Features that help you get - 
HIGH SETTING AND REPEATING ACCURACY 





. malay © Low, compact built-in rotary stage reads to 
2 speed Hand Pump. 1 minute of arc pr 360° range. 
Minimum overhang of stages. 


Full 2” precision-lapped lead screws with cor 
rection device. 

Straightforward, direct, uncomplicated optical 
system. 


HEN YOU INVEST in a shop press it is more ..npor- 
tant to compare performance than initial cost! 


Rodgers Shop Presses are designed and built for the 
most versatile service, and longest trouble-free life. In 
the shop they handle hundreds of diversified jobs... 
pressing, bending, straightening, assembling. For field 
work the Rodgers cylinder and pump are easily removed 
from the press, making an ideal portable power unit for 
jacking, lifting, heavy shaft removal and similar work. 


Rodgers produces the most complete line of shop presses 
available—capacities from 60 to 400 tons—in varied 
standard models with power pumps, top mounted or 
placed at the side—or hand pumps with 2 or 3 speeds. 


When you compare shop press performance and. cost 
you will find a Rodgers is best for you, too. Ask your 
Rodgers Representative for complete details—or write us. 


Features that assure you of 
EASY, CONVENIENT OPERATION 


Independently rotatable cross hairs in protrac 
tor ocular speed up measurements, simplify 








ing pr 
® Convenient location of ocular eyepieces for ease 
of reading. 
Built-in transformer and plugs for all 
illuminators. 


Modifications and accessories to 
MEET YOUR EXACT REQUIREMENTS 


Thread and radius templates, camera and spot- 
} ting attachments, fine motion focus, variable 
magnification available. 

If you have a special measuring problem, our 
staff of representatives will be happy to consult 
with you. The service and engineering facilities 

of the manufacturer are always immediately 

available to help you. 










SEND FOR NEW CATALOG... 


It gives useful information - 

















and complete specifications. a ~~ Pump v~ eosily | 
aad u—a——— Write for Bulletin 147-56 
Designed and manufactured by 
RODGERS HYDRAULIC, Inc. The Gaertner 


Pioneers In High Pressure Hydraulics Since 1932 Scientific Corporation 

1242 Wrightwood Ave., Chicago 14, I! 
Telephone: BUckingham 1-5335 
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7447 WALKER STREET . MINNEAPOLIS 26, MINNESOTA 
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Turning Fixtures for Large 


For turning quantities of com- 
paratively large diameter rings, 
with comparatively weak cross 
sections (in relation to the diam- 
eter) it is not possible to clamp 
them with an ordinary 3- or 4-jaw 
chuck. In fact, the deformations 
caused by the clamping pressure 
are such as to result in unsatis- 
factory and rejected work. 

In those cases where all four 
surfaces of the ring must be ma- 
chined, i.e., outside and inside di- 
ameters turned and two _ sides 
faced, we use two fixtures. One 
handles the first operation and the 
other the final three. 

The first fixture, Figure 2, is 
essentially a face plate which car- 
ries a concentric centering device 
and standard straps for clamping 
purposes. The second fixture, Fig- 
ure 3, is a face plate where the 
centering is done simply by a 
turned groove; for clamping, spe- 
cial straps are employed. 

The first operation (OD turn- 
ing) is the most interesting one. 
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Fig. 3. For the final operations, this one face plate fixture serves 
for turning the ID and facing both flats. 


The rough workpiece is approxi- 
mately centered on the face plate 
and a self-centering device is util- 
ized for locating the ring quickly 
and semi-automatically in a per- 
fectly concentric position. The 
self-centering is accomplished by 
three plungers, 120° apart, actu- 
ated by the tapered surface of a 
central screw with a knurled head. 














Fig. 2. This turning fix- 
ture, essentially a face 
plate, incorporates cam- 
actuated ‘“‘push out’’ 
plungers which truly 
center the workpiece, 
and three standard hold 
down straps. 
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By turning the screw in, the plung- 
ers move simultaneously outwards, 
and by exactly the same amount, 
so that the three outer ends of the 
plungers describe a concentric cir- 
cle. The light pressure exerted by 
the plungers is not apt to deform 
the ring, yet it is perfectly suffi- 
cient to insure the correct align- 
ment (centering) of the work. 


The clamping is effected by 
means of three standard straps 
fastened with hold-down bolts. 
The straps are located at 120° in- 
crements and at 60° from the 
plungers, Figure 2. Since the 
straps act in compression on the 
ring section, there is no deforming 
stress caused by the clamping. 

After turning the outside to cor- 
rect diameter, the straps are re- 
moved and the screw is run up so 
the plungers (actuated by light 
compression springs) retract and 
free the ring. 

For the further three operations, 
the OD is taken as reference. In 
fact, the second fixture, Figure 3, 
is a large face plate, where a turn- 
ed groove controls the correct cen- 
tering of the workpieces. 


The clamping for the boring is 
done by means of standard straps, 
which secure the ring against the 
groove without any deforming ten- 
dency (see Fig. 3, right side). For 
the facing operations, special in- 
ternal straps are provided (see Fig. 
3, left side) which — when the 
clamping bolt is tightened — press 
the workpiece against the sides of 
the centering groove. end 
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*This Sheffield automatic gaging, classifying and seg- 
regating machine inspects up to 2,000 rings an hour 
for the Western Electric Company. It simultaneously 
measures inside diameter and flange thickness, clas- 
sifies rings into 15 sizes plus out of tolerance, and re- 
jects each size in its chute. Its speed and accuracy 
have resulted in appreciable manufacturing savings. 
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Standard Rotary 
Pilot Bushings 


By including standard rotary 
pilot bushings in machine tooling 
it is possible to increase output 
since the elimination of chatter and 
vibration permits exceptionally 
fast machining operations. 

With the widespread adoption 
of new cutting materials, higher 
cutting speeds and heavier loads, 
these bushings further advance the 
more rapid production of finished 
parts. The bushings provide a 
smooth flow of power from the 
initial drive to the tool point. 

Laboratory tests have proved the 
successful retention of a wide range 
of fluid medium and the exclusion 
of dirt and abrasives. 

For complete details, sizes and 
specifications, write Standard Ro- 
tary Bushing Co., 18107 Invermere 
Ave., Cleveland 28, Ohio, or Circle 
Inform-A-Gram No. D1. 




















Belt and Disc Finishing 
Can Be Quick and Handy 
















Tool sharpening by abrasive 
belt also minimizes heat genera- 
tion, preventing any loss of temper, 
thus obviating a water quench. 

Other outstanding features and 
advantages include a 4%” x 12” 
platen that can be inverted for un- 
derside general finishing or de- 
burring operations on small, hard- 
to-handle parts; removable end 
guard to permit inside contour 
finishing operations on the idler 
drum; a 93%4” x 164” table furnish- 
ing ample work support for finish- 


Time you got acquainted with the 
world’s first* and finest gage blocks. 
Blocks possessing correct temperature 
coefficient — absolute metallurgical 
stability. Blocks with a positive built-in 
wear factor—unconditionally guaranteed to 
be minus nothing from nominal size. Blocks, 
too, that feature chromium plated gaging surfaces 
to give you longer wearing millionths and lower 
gaging costs. Yes, it’s time now to buy a set of 


ELLSTROM CHROMIUM PLATED GAGE BLOCKS 


MANUFACTURED AND CALIBRATED 1O sHE INTERNATIONAL INCH-—-EXACTLY EQUAL TO 25.4 MILLIMETERS 













This new combination belt and 
disc finishing machine is capable 
of performing 90%, of all shop fin- 
ishing operations, and is useful in 
shops of all sizes from the local 
automotive repair shop to the 
largest metalworking plant. 

Taking a standard 4” abrasive 
belt and 12” disc, it was designed 
for use where custom or produc- 
tion finishing must be performed 
efficiently and economically. 

It is excellent for grinding, sur- 
facing or polishing steel com- 
Ponents, die castings, aluminum, 
brass and copper parts and a 
variety of other materials, and can 
also handle finishing operations on 
wood and plastic. 

















Above: Elistrom Rectangular Set 
No. 92-R. Right: Elistrom Square 
Set No. 81-SA, with accessories. 


New Catalog contains prices and 
specifications — send for it today! 





ELLSTROM STANDARDS DIVISIO 


“W" Working Accuracy: 


oy 
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ing large patterns. Fully machined 
disc is balanced for vibration-free 
operation, assuring accurate finish- 
ing on close-tolerance pattern- 
making operations. 

The belt and disc combination 
unit occupies a minimum of floor 
space and enables the operator to 
move from one operation to the 
other in seconds, as required when 
finishing curved, straight or ir- 
regular shaped parts. 

For further information, circle 
Inform-A-Gram No. D2. 





+ .000008” /— .000000” 
Parallelism: .000004” / Flatness: .000004” 
Inspection Accuracy: + .000004"/—.000000”" 
Parallelism: .000003” / Flatness: .000003” 


“L” Laboratory Accuracy: + .000002”/—.000000” 


Parallelism: .000001" / Flatness: .000001” 







N DEARBORN GAGE COMPANY 
22038 Beech Street Dearborn, Michigan 


Originators of Chromium Plated Gage Blocks 





*Ellstrom — Measuring in millionths for three generations 


Hjalmar Ellstrom (1863-1942)—He gave mankind the key 
to mass production of interchangeable parts. For it was 
he alone who conceived and produced the world’s first com- 
bination gage blocks—the first master reference standards 
accurate to the infinitesimal millionth part of an inch! 
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Roll Around 
Inspection 


TO FACILITATE SPOT surface 
finish checks at Chevrolet’s 6-cyl- 
inder engine plant in Flint, a Brush 
Surfindicator and associated gear 
are pushed to the areas where the 
tests are to be made on a specially 
designed wheeled dolly. It also 
carries a portable shelf, with spe- 
cial hooks that can be attached at 
the various stations. Tests are per- 
formed on the shelf. 

One inspector performs all the 
spot checks with the rolling test 
station, and provides maintenance 
for the five or six Surfindicators 
in permanent locations throughout 


the plant, as well. 

The permanently installed in- 
struments are calibrated every day 
by the area inspectors. The main- 
tenance checks are made twice a 
week. The roving inspector also 
checks to see that the test in- 
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struments are being used properly 
and trains new personnel. 

When the rolling Surfindicator is 
not spot checking, it is located in 
the receiving inspection depart- 
ment, where finishes on vendor 
items are checked. on 


Valve stems and tips are spot tested 
from each of 12 grinders. 
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CONTRACT SERVICES 
DIRECTORY 


Listings, $12.00 per inch ($1.50 per 1/8 inch) 
Minimum charge, $4.50 per insertion. Rates net 


Michigan 





DAVIS TOOL and ENGINEERING CO. 
19250 Plymouth Road, Detroit, Michi- 
gan, VErmont 5-6000. Tools and Dies, 
Special Machinery, Sheet Metal Stamp- 
ings and Assemblies. 





New Jersey 





“Top lines of outstanding British Cutting 
Tools, Machine Tools, and High Speed Steel 
available directly from manufacturers in the 
United Kingdom. Only well qualified, compe- 
tent organizations will be considered. Tre- 
mendous potential, not just a cheap import, 
but top quality products. All states open.”’ 


Firth Associates, Inc. 
P.O. Box 874 
Passaic, N. J., 





Ohio 





CLEVELAND UNIVERSAL 
JIG COMPANY 
13404 St. Clair Ave. Cleveland, Ohio 
MU 1-2600 


DESIGNERS AND BUILDERS 
Jigs and Fixtures Special Machines 
Production Engineering 
Complete Plant Routing and Tooling 











Wire Forms: Racks, 


Wire Assemblies: 
— Made to Specifications 
LOW PRICES: WRITE 


Fasform Wire Division 
6125 Carnegie Ave., Cleveland 3, Ohio 





THE INDUSTRIAL MACHINE CoO. 
1436 East 47th St., Cleveland, Ohio 
Founded in 1908. Builders of Special 
Machinery. General Machine Work. 








KIFFER TOOL & DIE Co. 

5601 Tillman Avenue, Cleveland, Ohio. 
WOodbine 1-2440 & 1-2441. Manufac- 
turers of Special Machinery, Tools, 
Dies, Jigs, Fixtures, Swiss Jig Boring. 








NOBLE & STANTON, INC. 

998 Broadway, Bedford, Ohio, BEdford 
2-2800. Tooling, Short Run Production 
and Machined Parts for Automation. 














KELLER com 
QUICK ACTING $1250 


Drill Press Vise y 


A rugged vise that sets up 
quickly to any angle. Jaws 
2" deep x 4%" wide, open 
to 4%", weight 161 Ibs. 


Ask your Industrial Distributor or write TODAY for Bulletin 360. 


Sales Service wh r, on 


2361 University Ave., St. Paul 14C, Minn. 
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JOHANSSON GAGING EQUIPMENT 


Assures You 
Precision to the 
Finest Degree 
to Meet Your 
Requirements 
—Backed by the 
Name Supreme 
in the World of 
Measurement 


GAGE BLOCKS 


(JOHANSSON) and accessories. Short 
deliveries. Inspection and reconditioning 
service available at our plant. 


INTERNAL INDICATORS 


(for inside measurements .155 to 24 inches). 
Scale range plus or minus .001 graduated 


to .0001 and minus .020 graduated to MINIKATOR 
.0001. 
with height gage 


MIKROKATOR The Minikator No. 590 is a micro-indicator especially ue- 

signed for transferring dimensions and measuring in other- 

(Amplifier—for outside measurements) wise inaccessibie places. The instrument is particularly 

Graduations .0001 to .000001 or .OIM suitable for indicating out-of-roundness or concentricity 

to .0002M. of grinding machine spindles and for locating drilling jigs. 

Le eyo Lider of ona = ey on = 

4 incipie, it is pur mechanical and withou 

OTHER JOHANSSON PRODUCTS friction and slackness. Measuring points of two different 

Micrometers, Snap Gages, Extensometers, eg ae satin Ayes bya e yeas (08 

Dynamometers, Hardness Testers, Surface mm) with .00005” (0.001 mm) dial uations and the 

Finish Indicators, Interferometers, Plugs, other provides a range of ” (0.16 mm) with .0001" 
Rings and Special Gages. (0.002 mm) dial graduations. 


Write for Literature 


C. E. JOHANSSON GAGE CO. 


A DIVISION OF SWEDISH GAGE CO. 


10641 HAGGERTY AVE. » BOX 4086 NORTHEASTERN STATION + DEARBORN 1, MICH. 
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DISHED HIGH QUALITY 
LOW PRICES! 


CAST IRON HAND WHEELS 


Made in types shown of fine grain cast iron. Rims and handles are ground 
and polished to high lustre. Many sizes. Top quality. Low prices. 


STRAIGHT MALLEABLE MACHINE HANDLES 


i> 


STRAIGHT 


In straight, crank and offset types. Many 
sizes. Strong, Neat. Ready for use. 





_ FREE. Send today for big 88 pg. catalog list- 
COUNTER BALANCED ing 1800 items needed in your tool room. 


REID TOOL SUPPLY COMPANY 


MUSKEGON HEIGHTS - MICHIGAN 
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HeRe’S Ile PITCH 


ONLY LEMPCO DIE SETS OFFER YOU | 


“MINIMUM MAINTENANCE” OPERATION 


Operating on Ball Bearing 
Bushings, with Aluminum 
Alloy Retainers, Lempco Die 
Sets deliver millions of 
strokes, retaining phenome- 
nal precision of alignment, 
requiring only an occasional 
dab of grease for lubrication. 


NO OTHER DIE SETS 
HAVE LEMPCO FEATURES! 


Better look at those Lempco 
“M” and “L” style die sets, 
too; they’re all-steel yet sell 
for the price of cast iron: 


Write today for Catalog and 
Price Lists. 


MHDUSTRIAL, IM, 


BEDFORD. ome 


DUNHAM 
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MEN | 
YOU SHOULD 
KNOW 


Appointment of John E. Wil 
to the post of manager of man 
facturing of the Marchant Di 
has been announced by Smith-C 
rona Marchant Inc. He was plag 
manager. 





National Twist Drill & Te 
Company has announced the eleg 
tion of William L. Lukens to vig 
president, as well as assistant 
the president. 


Edward E. Kirkham, chief d 
velopment engineer at Pratt 
Whitney Company since 1958, 
been named chief engineer of th 
machinery engineering departme 
there. 


John R. Bartizal has been ele 
ed president of the Clearing Div’ 
U. S. Industries, Inc. 


Byron K. Hartman has succee¢ 
ed Carl S. Weyandt as president @ 
Syntron Company, now that th 
latter has retired. 


Two new vice presidential ag 
pointments were recently made 
The Motch & Merryweather 
chinery Company. They are Al 
J. Jones, who manages the M 
chine Tool Manufacturing Div’ 
and D. M. Hallier, who manages 
the Cutting Tool Manufacturing 
and the Allied Products Div’ns. 


Elwood Hemlin, factory mana- 
ger of R-O Manufacturing Co., is 
now vice president of the company 


The appointment of Alexander 
W. McPherson as product develop- 
ment engineer has been announced 
by Detroit Stamping Co. He’ll be- 
gin an expanded program to en- 
large and improve their line oi 
finished products. 


David C. Verson, chairman of 
the board, Verson Allsteel Press 
Company, has announced the ap- 
pointment of Melvin D. Verson t 
the post of president and chief 
operating officer. 


Lawrence H. Cousineau has been 
elected president of The Heald Ma- 
chine Company, succeeding Charles 
F. Roby, who recently retired. 





TIO 


es % 


PICK YOUR BITS for performance and service 


CIRCLE C (T-5) (ground) 
High Temperature Cutting 
high cobalt-tungsten super high speed 


steel of well-balanced composition with 
superior red hardness and wear resistance. 


VAN CHIP (M-3) (unground, ground) 
General Purpose Cutting 
high carbon, high vanadium moly-tung- 


sten high speed steel with exceptional 
wear resistance and red hardness. 


CIRCLE T-15 (T-15) (ground) 
High Abrasive Cutting 


tungsten base, high carbon, high vana- 
dium cobalt high speed steel with superior 
abrasive resistance and red hardness. 


SERVICE 

YOUR FIRTH STERLING DISTRIBUTOR carries a complete 
range of standard sizes in clearly marked, durable 
packages. Call him today for quality products and 
dependable delivery. 


Fi ‘ffs Si di 3113 Forbes Ave., Pittsburgh 30, Pa. 
AE, Cr, ANG Offices and warehouses in principal cities 


INC 
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Fig. 1. This over-all view of one of the ma- Fig. 2. Operator's station includes control panel 
chine’s two sections clearly shows the individual lights to indicate status of each machine station. 
hydraulic systems of each station. Note chip exhaust scoop. 


‘Building Blocks’ 


Machine, Transfer 
New Rifle Part 





A 32-STATION TRANSFER MA- 
CHINE has gone to work for the 
Winchester-Western Div’n, Olin 
Mathieson Chemical Corp., to pro- 
duce parts for NATO’s new rifle, 
the M-14. Building Block construc- 
tion allows each station of the 


George Gorton Machine Co. devel- 

a Fig. 3. Twin-fixture platen arrangement permits 
—— ae oniapiniie eragnenes Nod work to be done on far part at Sta. 9, while 
eration on the weapon’s receiver. near part is loaded for its first pass through 


The machine comes in two sec- first eight stations. 
tions that weigh 94 tons together, 
yet it performs intricate opera- 
tions on the forged steel receiver 
which weighs just 2 lb, 7 oz at 
the start. Tracer controlled profil- 
ing, vertical, horizontal, and angu- 
lar milling, undercutting, and 
drilling chew off 17 ozs at a 
planned production rate of 45 sec/ 
part. Station-to-station index time 
is 3 sec. 


Fig. 4. A 360° tracer, mounted to 
the ram slide of Sta. 7, does auto- 
matic profiling. Template is fitted 
to non-moving slide unit. 
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/ Flush-back 


NEW! 

ETALON #17 sul tee 
PRECISION Sadece scction) 
VERNIER eng 
CALIPER adjustable 


H LES 
JIG GROUND 


with Vyfeanmle 


Provide your tool 
room with this in- 
expensive instru- 
ment for use on 
your present equip- 
ment and Jig Grind 
with a guarantee. 


Vernier 
plates. | 


Borrow our in- 
structive 11 min- 
ute movie on Jig 
Grinding. 


Dull chrome plated, will not chip or peel. 

Exceptionally easy to read. Clear, wide Vernier slide. 
Hardened Stainless Steel. Read inside, outside and 

depth measurements from the same scale. English or 
English and Metric combination in handsome contour case. ~~ 


<> WRITE FOR CATALOG. 


ALINA CORPORATIO 
122 East Second Street, Mineola, L. I., N. Y. 
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PRECISION 
CUTTING 


ere © 15 | [ o- . ¢ 
AND EASY 


with ( StE . 


Your Tool Room in Dayton 
Designers and Builders 
Special Tools — Dies — Machines 


Request Quotation 
VULCAN TOOL CO. 


VULCAN | 734 LORAIN AVENUE 


__ tools DAYTON 10, OHIO 
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USE IT 
EITHER WAY 








S&E production cutting tools are ground 
from solid tungsten carbide to exact toler- 





Complete 
catalog of 





VERTICAL 


At last, a top quality industrial sander that 
provides all the most wanted features — 
yet sells for so little. 


wn'Son $QIS 


switch ready to use 


Illustrated Literature on Request 


A few desirable distrivtor 
territories still available. 


WALLS sates corporation 


33 Nassou Avenue Brooklyn 22, N. Y 
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ances, concentric and with polished flutes. 


These precision cutting tools are designed 
and built for one purpose: to cut fast, clean 
and easy; to hold size and form for exten- 
sive production runs; thus to yield lower 
cost tooling and higher production stand- 
ards, and they do just that. Try S&E cutting 
tools—you will always be glad you did. 


S&E are regularly fabricating special and 
unusual type cutting tools. Send drawings 
or request information—no obligation of 
course. 


S&E tools 
available 
on request. 


MACHINE 
PRODUITS INC. 


Bridgeport, Michigan 
Sales offices in 
all principal cities. 
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New Shape-Cutting Machines 
Feature Unique Drive System 


“ROLLER DRIVE,” the patented 
drive principle of the new dual- 
carriage shape-cutting Oxweld 
machines, completely removes the 
drive wheel from the template 
table. A main rail carriage running 
on the main rails carries another 
pair of rails supporting the trans- 
verse carriage. With the combined 
motion of the two carriages, as 
actuated by the photocell tracer, it 
is possible to follow and cut metal 
parts and forms of any shape. 
Either carriage can be locked mak- 
ing it possible to produce perfectly 
straight and accurate cuts parallel 
to the main rails or at exactly 90 
to the main rails. 


With New Tracing System 

The Oxweld is equipped with a 
new photocell tracer with built-in 
kerf adjustment. Simple pencil or 
ink sketches of intricate metal 
shapes and forms are used to guide 
the cut. The photocell tracer ac- 
curately follows easy to prepare 
sketches on ordinary paper, thus 
eliminating the need for expensive 
metal or plastic templates, photo- 
graphic negatives or complicated 
and costly silhouettes. Wear on 
templates and cover sheets is com- 


pletely eliminated since neither 
the machine nor tracer ever comes 
in contact with the drawing or 
tracing surface. 

Tracing accuracy is exceptional, 
to +0.005”. Ordinary light, sun- 
light or shadows do not interfere 
with the precision operation of the 
tracer. The tracer can negotiate 
90° turns with 1/16” radius at 
speeds up to 16 ipm and 90° turns 
with 1/8” radius at speeds up to 
27 ipm. The Oxweld may be lo- 
cated indoors or outdoors without 
regard for lighting conditions. An 
operator can use as much light as 
he needs to follow the cutting op- 
eration without fear of upsetting 
the cutting pattern. He can steer 
manually or use remote control 
buttons to engage the template. 

The kerf adjustment represents 
a radical improvement over exist- 
ing types of tracing systems. Parts 
can be reproduced from an exact 
size drawing without the necessity 
of making allowance on the draw- 
ing for kerf width (metal removed 
by the cutting oxygen jet). Draw- 
ings of parts are made or traced 
in the exact size of the part de- 
sired. The kerf compensator dial is 


Fig. 1. The combined motion of the Oxweld’s two carriages makes it 
possible to follow and cut metal parts and forms of any shape. 
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Biba aca WER DET Re TRAE: 


Fig. 2. The Oxweld is equipped 
with a newly developed tracing sys- 
tem. The photocell tracer (on the 
right) is being guided by a simple 
exact size pencil sketch on ordinary 
paper of the intricate shape being 
reproduced in Fig. 1. 


then set for the plate thickness 
being cut and compensates for 
kerfs up to 1/4” wide so that 
reproduced parts are exactly the 
same size as the line drawing. 


Automatic Valving 


Preheat gases and cutting oxy- 
gen are controlled by solenoid 
valves large enough to assure an 
adequate gas supply for multi- 
torch operations. Each torch has 
an individual cutting oxygen sole- 
noid valve to assure instantaneous 
shut-off of gas eliminating over- 
run at the end of a cut. Valves are 
controlled by electric switches on 
the control panel. In addition each 
torch has individual valves for fine 
adjustment of the preheat gases 
and a shut-off valve for the cutting 
oxygen. 


Motorized Torch Holders 


Motorized torch holders provide 
automatic up and down adjustment 
of all torches. A new automatic 
height adjustment control is also 
available. This unit rides the plate 
in front of the torches and quickly 
senses the slightest deviation in 
levelness of the plate surface. The 
motorized torch holders react in- 
stantly, lowering or raising the 
torches to compensate for any 
deviation. 

For additional information, circle 
Inform-A-Gram No. D3. 
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PUBLISHED BY THE OHIO KNIFE CO., CINCINNATI, OHIO 





NEW READY MADE STANDARD HARDENED SHAPES 


SAVING MONEY FOR HUNDREDS OF COMPANIES 


USED FOR DIES, DIE SECTIONS, FLANGE SECTIONS, WAYS, GIBS, RAILS, 
WEAR PLATES. CARRIED IN STOCK BY OHIO KNIFE CO., CINTI., OHIO. 








E 





A—Hardened Ways and Slides B—Composite Die Sections 


C—Heel Block 


D—Center Clad E—Flange Slide 
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Over 12 standard cross sections in 
over 80 sizes now available. 


The multiple use of these sections by 
machine tool builders, die makers, etc., 
has increased tremendously. Great sav- 
ings are achieved by being able to order 
from stock and in lengths up to 120”. 
They are delivered to the customer with 
cutting, forming or wear surface al- 
ready machined, hardened and ground. 
The soft steel backing, to which spe- 
cially hardened tool steel is clad, can 
be drilled quickly for dowel and screw 
holes. The special O-Kni-Co harden- 
ing process (65-66) Rockwell to the 
full depth of tool steel along the entire 
length of the section develops tremen- 
dous wear resistance. They are preci- 
sion made to the closest tolerances. 
Also available are clad aluminum 
bronze wear plates (14” thick alumi- 
num bronze clad to a tough, easily 
machinable steel base.) 

ee 

technical literature available. 

Check off—mail coupon today. 
THE OHIO KNIFE CO., Dept. 100LL 
Cincinnati 23, Ohio 

Gentlemen: Please send me free copy of: 


() BULLETIN-A describing 12 standard cross 
sections in over 80 sizes 


NAME 





COMPANY. 





ADDRESS 





CITY. 
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Catalogs and other helpful literature 


New Cap Screw bulletin gives An Economical Hydraulic pack- 
specification on the new 1960 Cap ing material, compounded of a 
Screw series from Set Screw & plastic and an elastomer, is re- 
Mfg. Co. It includes a comparison sistant to abrasion and can be used 
of both old and new series and data in acid and alkaline applications. 
on when the change will be made Get data on REX-SYN from E. F. 
to the new series. For a copy, circle Houghton & Co., or circle Inform- 
Inform-A-Gram No. Cl. A-Gram No. C2. 


Precision Drilling Production Increased 58% 
with 


BURGMASTER 


Bench Model Turret Drill 


Eliminates 10 Miles of Operator Walking Per Lot 


Hoffman Electronics, Los Angeles, California, have 
increased the rate of drilling operations on Gear 
Box End Plates from 12 to 19 parts per hour on a 
Burgmaster Bench Model 6-Spindle Turret Drill, an 
increase of 58°/,. Formerly drilled on a line of four 
Single Spindle Drills, each lot of 5000 parts re- 
quired the operator to walk over 10 miles while 
shuttling the jig back and forth. 


Hoffman engineers have tooled up the Burgmaster 
Machine for fully automatic, continuous cycling 
with power feed. (Now available from Burgmaster.) 
The operator merely shifts the fixture against stops 
while the turret automatically indexes and feeds 
in each tool at the proper pre-selected speed. The 
operations include: drill 3 holes # 47, drill 3 holes 
13/64. The turret is triple tooled with +47 and 
13/64” drills arranged alternately. 


The turret action of the Burgmaster Machine lends itself to time 
saving tooling arrang ts like this. Up to six separate tools can 
be rapidly and accurately presented to the work at one station to 
perform such operations as drilling, reaming, tapping, etc. For 
fastest investment return, savings in floor space, faster production 
and reduced operator fatigue, investigate the many advantages of 
Burgmaster Drilling Machines for reducing production costs. 





There is a Burgmaster Field Engineer or Dealer nearby to serve you 
and there is no obligation. 


Bench Mode! “O"—$595.00 FOB Los Angeles—Speed ranges from 

350 to 6200 RPM—¥,” Drill and Tap Capacity in Steel 1/3 H.P. 

95% of Burgmaster Users Report up to 230% Savings. Write for the S8urgmaster Mode! 1C 

complete facts. Free literature illustrates and describes machine fea- eae eet 
. “ aie ae ‘ ws om 

tures including specifications and accessories. ” 


aril! and tap capact 
rill an 
World's largest manufacturer of turret-type in cast Ad. 1 city 
drilling and tapping machines 


BURGMASTER CORPORATION 


SMALL TOOL DIVISION — BURG TOOL MANUFACTURING CO.. INC. 
13001 S. Figueroa St, Box 311, Gardena, Calif. > Phone : F Aculty 1-3310— Phone, wire or write Dept. OA 
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Straight - Sided Double - Crank 
mechanical power presses in The 
Cleveland Punch & Shear Works 
Co.’s line are detailed in new cata- 
log SD2-60. These presses feature 
welded steel construction and new 
streamlined design. For a copy of 
the catalog, Circle No. C3. 


“Products for the Plant” de- 
scribes air compressors, air hoists, 
air and electric tools, and other 
Ingersoll-Rand products. Get a 
copy of 8-page Form 223 from I-R, 
or circle Inform-A-Gram No. C4 


Universal Ball Joint adjustable- 
spindle tapping and drilling heads 
in the new Knuckle-head line are 
described in new Bulletin 600 C 
from Ettco Tool & Machine Co. 
For a copy, circle Inform-A-Gram 
No. C5. 


Automatic High Speed drilling, 
tapping, and threading machines 
and systems are described in a 
bulletin from Universal-Automatic 
Corp. For a copy, Circle Inform- 
A-Gram No. C6. 
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TECHNICAL BOOKS... 


n 

' lowed; retur 
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i 
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10-day 
or refur 


HUEBNER PUBLICATIONS, INC. 
1975 LEE ROAD, DEPT. E 
CLEVELAND 18, OHIO 


Gentlemen: Please send books checked. 


[1] THE ACCURACY & GEOMETRY OF PRECISION 
SURFACE PLATES, ANGLES & STRAIGHT 
EDGES by E. Willard Pennington. 

[—] ADHESIVE BONDING OF METALS by George 
Epstein. 1954; 227 pages. Types and 
strengths of adhesives, joint factors, etc. 

[—] BRAZING MANUAL prepared by the Com- 
mittee on Brazing and Soldering, American 
Welding Society. 1955; 208 pages. Practical 
information on every type of brazing prob- 
lem, including tables. 

COLD FORMING OF STAINLESS STEELS by 
Lester F. Spencer. A 28-page pamphlet on 
the subject. 

[—] DIAMOND TECHNOLOGY by Paul Grod- 
zinski. 784 pages. 93 working tables, and 
over 486 photographs and drawings. The 
only standard work on the subject. 
DICTIONARY OF METALLURGY by A. D. Mer- 
riman. 400 pages profusely illustrated. 7,000 
definitions. 236 tables. 

DIE DESIGNING & ESTIMATING, 4th edition. 
363 pages; 26 chapters: over 400 illustra- 
tions. A standard reference work. 

DIE ESTIMATING fourth edition. Provides 
the KNOW-HOW for determining what it 
takes in units of time to build a die. 62 
pages. 

a ELECTROPLATING ENGINEERING HANDBOOK 
edited by A. Kenneth Graham. 1955; 670 
pages. Complete engineering fundamentals 
and processing data on all phases of electro- 
plating. 

a FASTENERS HANDBOOK by Julius Soled. 
1957; 450 pages. Complete data, illustra- 
tions and descriptions covering all currently 
available industrial fasteners. 

[] GEARS FOR SMALL MECHANISMS by W. O. 
Davis. 20 chapters profusely illustrated 
covering theory, design and practice in cut- 
ting and generating gear tooth forms. 

LC] HANDBOOK OF BARREL FINISHING by Ralph 
F. Enyedy. 1955; 288 pages. Every phase of 
barrel finishing, including over 150 com- 
plete specification sheets and latest de- 
velopment. 

‘a HANDBOOK OF LAYOUT & DIMENSIONING 
FOR PRODUCTION by Hyman H. Katz. 479 

pages. The functional principles of dimen- 

sioning in clear, interesting, succinct English 

HOW TO DESIGN & SPECIFY PRINTED CIR- 

CUITS Reporting on advantages, layouts, 

design, selection of materials and compo- 

nents etc. 


$ .75 


$2.95 


$4.75 


$1.00 


$10.00 
$25.00 


$7.50 


$3.00 


$10.00 


$12.50 


$5.00 


$8.25 


$15.00 


$5.00 


™ 


O 


Lo 


O 
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INDUSTRY AGREES ON ‘BUILDING BLOCK’ 
STANDARDS by William E. Hoffman. 
INSTRUMENTS FOR MEASUREMENT & CON- 
TROL by Werner G. Holzbock. 1955; 416 
pages. Fully describes, illustrates and com- 
pares all current devices for measuring and 
controlling temperature, moisture, pressure, 
flow, uniformity, etc. 

MACHINING, HEAT TREATMENT & PICKLING 
OF STAINLESS by Lester F. Spencer, 36 
pages on the working of stainless steel. 
MANUAL OF MACHINABILITY AND TOOL 
EVALUATION by Antoni Niedzwiedzki. 
Tool life formulas, tool life criterion, chip 
load and workpiece hardness, tool geom- 
etry, test records, tool inspection, machin- 
ability classification, machine tool selection, 
and much other valuable data including 
graphs, drawings and recommenaations. 
MATHEMATICAL PROGRAMMING by Rein- 
feld & Vogel. 274 pages. The practical ap- 
plication and use of mathematics in indus- 
trial programming. 

MICROSTRUCTURES OF DIAMOND SURFACES 
by S. Tolansky. 11 chapters of original re- 
search. New optical techniques explained. 
PLASTICS ENGINEERING HANDBOOK, com- 
piled by The Society of the Plastics Indus- 

try. 850 pages. $15.00 
THE PRINCIPLES OF INVENTORY MANACGE- 
MENT by Nyles V. Reinfeld. An authori- 
tative 32-page treatise on the economic 
aspects of analysis within your existent 
inventory control system. 

PRINCIPLES & METHODS OF SHEET METAL 
FABRICATING by George Sachs. 1951; 537 
pages. Describes in detail sheet metal 
forming methods, metallurgical effects in 
stamping, drawing, extruding, bending; de- 
sign of parts and dies, etc. 

PRODUCTION CONTROL by Nyles V. Rein- 
feld. 1959; 340 pages. A practical guide to 
the principles and functions of production 
control—details forecasting, scheduling and 
inventory techniques—incornorates up-to- 
date research from 500 companies. 
PROTECTIVE COATINGS FOR METALS by 
Burns and Bradley. 2nd edition. 1955; 657 
pages. Latest information on the composi- 
tion, properties and performance of metal- 
lic and organic coatings. 

TECHNICAL WRITING MANUAL by Chris- 
tian K. Arnold. A glossary of word usage 
for technical people. 

TECHNIQUES OF PRESS-WORKING METAL 
by Eary & Reed. 472 pages. 20 chapters and 
hundreds of drawings cover this subject in 
highly comprehensive detail. $12.00 
TREATISE ON MILLING & MILLING MA- 

CHINES by The Cincinnati Milling Ma- 
chine Co. 896 pages, over 200 formulas and 
700 illustrations and charts. 


$1.00 


$10.00 


$1.50 


$6.00 


$8.00 


$8.50 


$11.00 


$8.00 


$12.50 


$2.50 


$8.00 


AMOUNT OF ORDER $ 


Open account shipments to rated companies. Otherwise payment 
with order, please. No C.0.D.s. Ohio customers add 3% sales 


tax. 


Quantity prices quoted on request. 


COMPANY 





ADDRESS 
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Catalogs... 


High-Precision Radial ball bear- 
ings, type HDR, with load capa- 
cities from 19°% to 55° greater 
than equivalent size Conrad bear- 
ings, are described in Catalog 60 
from Split Ballbearing, a Div’n of 
MPB, Inc. Circle Inform-A-Gram 
No. C7. 

An Automatic Recessing tool 
that cuts recesses to exact depth, 
width, and position in one opera- 


tion in 3-7 sec is described in a 


new bulletin from Madison In- 
dustries, Inc. For a copy, Circle 
No. C8. 


The Full Line of heat treating 
furnaces manufactured by Sun- 
beam Equipment Corp. is described 
in their latest bulletin. For a copy, 
circle Inform-A-Gram No. C9. 


Preformed Tumbling Media is 
both title and subject of a new bul- 
letin from Fortune Industries, Inc. 
Circle No. C10 for a copy. 





here’s why GTS marking tools offer 
... RUE LONG-RUN ECONOMY 








Engraving Zone precision— performance proved 
steel—wide experience, ASSURES LONG TOOL LIFE 


In the critical Engraving Zone, the faces and bevels of engraved charac- 
ters must be cut with precision on selected tool steel . . . for tool 
performance stamina and sharp impressions. 

Since GTS Marking Tools are precision cut from the proper steel, 
your markings are clear, always uniform and easy-to-read. GTS Marking 
Tools have proved their performance stamina. Years of wide experi- 
ence, careful inspection and traditional craftsmanship assures you 
long tool life . . . and this means true long-run economy. 








All GTS marking tools are of the same high quality, whether standard 
or special. Fast, dependable delivery, everywhere. 

Our Marking Engineers can help you specify the right tools for 
maximum economy and efficiency. WRITE, WE'LL SEND COM- 
PLETE CATALOG. If you prefer, call EAstgate 7-0300. 


GEO. T. SCHMIDT, INC. 


4112 RAVENSWOOD AVE., CHICAGO 13, ILL. 








IF 17'S WORTH MAKING, IT'S WORTH MARKING 


CIRCLE INFORM-A-GRAM KEY NO. 88 






| For a copy, circle No. C14. 





TOOLING & PRODUCTION 





ea Be #8 
The Value of Cut Machining, ip 
which both cut ends of rods, angles, 
channels, and solid bar stock are 


cut clean with circular abrasive 
saws, is the topic in the latest cata- 
log from Wallace Supplies Mfg 
Co. Circle No. C11. 


Small Tools — vises, clamps, 
punch holders, die set pullers, col- 
let holding fixtures, etc. — avail- 
able from Durant Tool Supply Co 
are listed in their new “Small Tool 
Catalog.” Circle No. C12. 


The Photo-Mechanical Duplicat- 
ing process for producing thin 
sheet metal stampings with mini- 
mum die cost is explained in liter- 
ature from Dayton Rogers Manu- 
facturing Co. Circle No. C13. 


Toroidal Coil Winding, as per- 
formed by Universal Manufactur- 
ing Co., Inc.’s Model TVW winding 
machine, is described in a bulletin 


Explosive Forming via the Ex- 
plosiform process is described in 
new Technical Bulletin No. 4 from 
Propellex Chemical Div’n, Chron- 
alloy Corp. For a copy, circle In- 
form-A-Gram No. C15. 


88-Pages of Air cylinders, valves, 
clamps, and dial feed tables make 
up Allenair Corp.’s new catalog 
For a copy, circle No. C16. 


Resistance Welding tips, tip hold- 
ers, and alloys in the Tuffaloy line 
are described in a new 24-page 
catalog from Air Reduction Sales 
Corp. The new “RW” taper nun- 
bering system, proposed by the 
Resistance Welding Alloy Assoc. 
is used in it. Circle No. C17. 





—a 
broc 
Che 
han 
Cire 


turr 
Schi 
mer 
For 
No. 


deci 
1%’ 
ton- 
circ 


pri 
pre. 
sure 
quil 
circ 





ning, in 
, angles, 
ock are 
ibrasive 


st cata- 
>s Mfg 


clamps, 
rs, col- 
- avail- 
Ply Co. 
all Tool 


iplicat- 
g thin 
1 mini- 
n liter- 
Manv- 
. 


AS per- 
factur- 
vinding 
ulletin 


he Ex- 
bed in 
4 from 
~hronm- 
cle In- 


valves, 
; make 
‘atalog 


D hold- 
oy line 
4-page 
1 Sales 
> num- 
yy the 
Assoc., 





JULY 1960 


Catalogs. . 


A New Micrometer Hole Gage, 
which provides a practical method 
for accurately measuring bore and 
hole sizes and permits taking 
measurements at the bottom of 
holes, is subject of a bulletin from 
The Lufkin Rule Co. Circle In- 
form-A-Gram No. C18. 


Tools for Automatic Screw ma- 
chines and turret lathes in the 
Tru-Grip line are described in lit- 
erature from Dimension Products. 
For a copy, Circle No. C19. 


Faster Speeds, bigger feeds, 
longer tool life, less downtime, 
and more job comfort — resulting 
from proper cutting fluid selection 


a = 


Ie 
sa demonstrable fact thar 


C= TOTAL UNIT cosy. 


T- TRI, 


THE o) 
ACHING sont 


where 


ay = ANY Ofnen COOLANT 


— are discussed in a new technical 
brochure (No. 460B) from Master 
Chemical Corp. For a copy of this 
handbook on chemical coolants, 
Circle Inform-A-Gram No. C20. 


Drill Deep Holes accurately on 
turret lathes with the new Boyar- 
Schultz deep hole drilling attach- 
ment, subject of a new data sheet. 
For a copy, Circle Inform-A-Gram 
No. C21. 


A Useful Die Cast zinc alloy 


1%”, 
ton-New Haven Co. Get one by 
circling No. C22. 


A Unique Reference Chart for 
printed circuit draftsmen shows 
pre-cut shapes and sizes of pres- 
sure sensitive drafting aids re- 
quired to make paste-up printed 
circuit drawings. Get a copy from 
By-Buk Co., or circle No. C23. 





“Noise Reduction and Bar Stock 
Protection with Byers PVC Stock 
Tubes” tells how to reduce ma- 
chine shop noise 83-88% and elim- 
inate bar stock damage in screw 
machines. Get a copy from A. M. 
Byers Co., or circle Inform-A- 
Gram No. C24. 


“The Stainless Steels” is Van- 
adium Corp. of America’s latest 
addition to the literature covering 
the history of this metal. For a 
copy, circle No. C25. 
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Optical Comparators — what 
they are and do, are covered in a 
handy new reference bulletin from 
Jones & Lamson Machine Co. Get 
a copy by circling No. C26. 


A Chart showing comparative 
specifications, analyses, and mini- 
mum physical properties of Shen- 
ango nonferrous alloys is in Bul- 
letin No. 157 from Centrifugally 
Cast Products Div’n of The Shen- 
ango Furnace Co. For a copy, cir- 
cle Inform-A-Gram No. C27. 











decimal equivalent card, 336” x | 
is available from The New- | 








Bs 


with ANDERSON 4-TON POWER PRESS 


STRAIGHTEN 


THINGS OUT... 
FASTER! 





Model 
HP-OoOO4P 


This new High Production, Power-Actuated Hydraulic 
Straightening Press increased production in one plant from 
(6 to 10) to (30 to 40) pieces per hour! Model HP-004P 
embodies the same inherent simplicity of operation and 
accuracy built into all Anderson straightening presses. This 
model, like other Anderson presses, was developed to reduce 
costs involved in checking and straightening work to an 


absolute minimum. 


Write for BULLETIN 7-46 


ANDERSON BROS. MFG. CO. 


ROCKFORD, ILLINOIS 





CIRCLE INFORM-A-GRAM KEY NO. 89 
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Product News 





‘Long Bed’ 10” Lathe 


The new “long bed” model Delta 
10” metal cutting lathe, with a 36” 
capacity between centers, is from 
Rockwell Manufacturing Co.’s Del- 


ta Power Tool Div’n. It features 
variable speed drive, a choice of 
54 feeds or thread pitches, 3/4” 
collet capacity, and other features 
of their standard 10” metal lathe. 
For details, contact the company, 
or Circle Inform-A-Gram No. P1. 





Fast Cutting Disc 


Longer life and increased metal 
removal are benefits that go to the 


users of the new Fast-Cut moldisc. 
The depressed -center abrasive 
discs are available in 7” and 9” 
dias and 1/8”, 3/16”, and 1/4” 
thicknesses. For more data, write 
Abrasive Wheel Dep’t, Manhattan 
Rubber Div’n, Raybestos-Manhat- 
tan, Inc., Passaic, N. J., or Circle 
Inform-A-Gram No. P2. 





Low Cost & Electrolytic 


This new, low-cost 
electrolytic grinder 
from Hammond Ma- 
chinery Builders, Inc., 
1631 Douglas Ave., 
Kalamazoo, Mich., 
has oscillating cup 
wheel grinding on 
one end, chipbreaker 
grinding at the other. 
It’s ideal for low and 
medium grinding, 
and is equipped with 
an Anocut power 
pack. Get Bulletin 
248-T. Circle No. P3. 


TOOLING & PRODUCTIO, 


Insert Valves 


These new Humphrey cartridg 
type insert valves eliminate th 
complicated maze of “plumbing’ 
usually required when a numbe 
of valves are installed close to. 


gether. As many as 15 cartridge 
valves can be combined into ;: 
single module a few inches square 
fed by a single supply line and 
with a common exhaust. Write 
Humphrey Products Div’n, Gen- 
eral Gas Light Co., Kalamazoo, 
Mich., or Circle Inform-A-Gram 
No. P4. 


Safe Drum Handling 


Standard 30 and 50 gal meta 
drums can be accommodated o 
the new model of the Econom 
drum truck. It features bevele 


E 
loading toes, a spring-controllei 
chime-hook, and a curved handle 
for faster, safer drum handling 
For details, write Economy Engi 
neering Co., 4501 W. Lake St., Chi- 
cago, Ill., or Circle No. P5. 
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PRODUCTION 
DRILLING! 


Increase Production 
200% and More... 
Eliminate Tiresome 
Hand Operation ! 


AUTOMATE 


YOUR DRILL PRESSES 
with 
GENERAL AUTOMATIC 
DRILL FEEDS 
Send for FREE literature. 


GENERAL TOOL DIVISION 


THE GENERAL FIRE EXTINGUISHER CORP. 
8740 WASHINGTON BLVD., CULVER CITY, CALIF. 











CIRCLE INFORM-A-GRAM KEY NO. 911 





See Us At Booth 238 
Production Engineering 
Show, fay 6-16 


Te. 
H Ine tools eusaeh, Tilinois 
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SS WRENCHES 


An ARMSTRONG Wrench feels right—is 

. It goes over nuts or screw heads 
easily, grips firmly without sloppiness, won't 
round corners—because openings are care- 
fully machined to correct sizes. It’s safe, 
strong beyond need without clumsy bulk— 
because of superior design and selected 
Steels, heat treated to proper degree of hard- 
ness and tensile strength. It’s quality finished, 
ARMALOY (alloy steel) Wrenches in 
chrome plate with heads buffed; HI-TEN 


(carbon steel) Wrenches in baked-on gray 
enamel with heads ground bright... all 
plainly marked for size. All are uniformly 
excellent tools manufactured under strict 
quality control, by modern methods, with 
modern equipment in a modern tool plant 

-.1537 different industrial sizes and types 
~single wrenches, or sets in metal cases, 
boxes or rolls...each 4 quality tool. 
Armstrong Wrenches are “Fine tools that 
encourage good work.” 


ARMSTRONG BROS. TOOL CO. 5220 w. anmstnons ave. . cHicaco 46, u.s.a. 


R— 98 SS Es 


= 
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CIRCLE INFORM-A-GRAM KEY NO. 912 








VALUABLE 
REFERENCE 


One Complete Source of Detailed 
Specifications for Designers, 
Production Managers 

Toolroom Foremen 


Hundreds of NEW ITEMS 


ALL NEW — Complete specifications and cost saving data on 
over 2000 “Standards”, including world's largest line of work- 
holding equipment, chuck jaw blanks, handles, knobs, wheels, 
strap clamp assemblies, forged items, plus hundreds of other 
jig and fixture components, Detailed specifications, engineering 
drawings, The one complete source for data on all the “‘stand- 
ards" for tool, die, jig, and fixture design and application. 


Write for your FREE copy today. 


JERGENS TOOL SPECIALTY CO. 
DEPT. TP-7, 712 E. 163rd ST., CLEVELAND 10, OHIO 
CIRCLE INFORM-A-GRAM KEY NO. 913 


felts 


THE ORIGINAL SCREWLESS 
DRILL PRESS VISE 





POSITIVE LOCKING 
GUARANTEED 


Some models have sides precision ground 
square with jaws for machining from 2 or 3 
sides. Jaw widths 3”, 4”, 6” and 8” .. . from 3” to 9” openings. 


CUT TOOLING COSTS UP TO 75% 


Use the HEINRICH 

Grip-Master Jig -— paar a 
Fixt Base. Simply esult. . . an accu- 
odd false ong and rate, low-cost Drill Send for BIG, FREE 


bushing plate. Jig. 28-page catalog. 


HEINRICH TOOLS, INC., DEPT. 130-G 


Racine, Wisconsin 
CIRCLE INFORM-A-GRAM KEY NO. 914 
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Product News 





Costs are cut with 
a special automatic 
high speed stud 
welding machine 
which allows simple 
screw machine prod- 
ucts to be used as 
studs. The 4-station 
index welding ma- 
chine is used instead 
of arc welding and 
eliminates the need 
for farrelled studs 
and for stud-flanging 
operations. Get de- 
tails from Progres- 
sive Welder & Ma- 
chine Co., 915 Oak- 
land Ave., Pontiac, 


Mich., or Circle In- 


form-A-Gram No.P7. 





Water Saver 


Water savings of 50°% and more 
are possible with this Ther-Monic 
Economizer, which features an 
electro-magnetic device for pre- 
venting scale and corrosion. The 
self-contained recirculating system 
can be used with all types of in- 
duction heating equipment. Write 
Dep’t 9, Induction Heating Corp., 
189 Wythe Ave., Brooklyn, N. Y., 
or Circle Inform-A-Gram No. P6. 








Automatic Lathe 


The new Snyder special heavy 
duty automatic lathe rough turns 
and faces eight different forged 
steel automotive axle shafts at a 
rate of 105 pes, hr. It has an over- 


head slide, a rear slide, and two 
pivot-mounted turning slides. For 
details, write the Snyder Corp., 
34000 E. Lafayette, Detroit 7, Mich. 
or Circle Inform-A-Gram No. P8. 


TOOLING & PRODUCTION 


Mist Coolant Unit 





A self-contained mist coolant 
unit with 5 gal reservoir eliminate 
the usual tangle of tubes, valves, 
and awkward supply tanks. Th 
Spraymist includes an air filter, 
trap, regulator, and gage; solenoid 
valve and conduit box; pressurized 
coolant reservoir; and filter. Write 
the Bijur Lubricating Corp., 15] 
W. Passaic St., Rochelle Park, NJ, 
or Circle Inform-A-Gram No. P49, 


Removable Ink 

Temporary markings made with 
Water Off Ink are easily removed 
by rinsing with water. It adheres 
to plastics and metals and can be 
applied by rubber stamps and ord- 
inary ink pads or by felt-tipped 
pens. Many colors are available. 
Write Organic Products Co., P. 0. 
Box 428, Irving, Texas, or Circle 
Inform-A-Gram No. P10. 


On-The-Spot Checker 


Suited to a wide range of check- 
ing, measuring, and analyzing jobs, 
this low-cost but accurate pocket 
comparator is available from Ed- 


mund Scientific Co., Barrington, 
N. J. Full 6X magnification and 
etched glass reticle make it possi- 
ble to check linear dimensions, 
radii, and angles, as well as sul- 
faces. For details, Circle No. Pll. 
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Product News 





3-Directional Control 


A new, large capacity 3-way 
directional control valve has been 
added to the A Series of solenoid 
valves made by The Skinner Elec- 





tric Valve Div’n, Dept. DCA-209, 
New Britain, Conn. Available in 
3/32”, 1/8”, and 5/32” orifice sizes, 
it’s compact, lightweight and can 
mount in any position directly to 
the line and operate on pressure 
differentials up to 250 psi. Circle 
No. P12. 


Key Island 


This compact, sturdy metal 
workbench stand holds 16 Allen 
hex keys — all but the very large 
ones. All keys are made from alloy 
steel, heat treated for strength and 
toughness. Get details from Allen 
Manufacturing Co., Hartford, Conn. 


Brazing Alloys 

A new series of high strength, 
high temperature brazing alloys 
for joining stainless steel and su- 
peralloys can bridge joint gaps up 
to 1/16”. Write Metallurgical 
Products Dept., General Electric 
Co., Detroit 32, Mich., or Circle 
Inform-A-Gram No. P13. 





Deburring Machine 


The new Acme double-end de- 
burring machine automatically de- 
burrs tubular steel parts of various 
diameters and lengths. Tubing 
3/4” to 2 1/4” dia and 2 1/2” to 


24” long can be deburred at pro- 
duction rates up to 6000 pcs/hr. 
Write the Acme Mfg. Co., 1400 E. 
9-Mile Rd., Detroit 20, Mich., or 
Circle Inform-A-Gram No. P14. 


‘Mini’ Multiple Drill 


This multiple 
drill head pro- 
vides speeds 
high enough for 
very small drills 
on center dis- 
tances as small 
as 3/8’. Espe- 
cially for pre- 
cision produc- 
tion of minia- 
turized parts, it 
features speed ranges of 0-8000 
rpm. Maximum distance between 
centers is 3”. For details write 
Metron Instrument Co., 432 Lin- 
coln, Denver 3, or Circle No. P15. 





Aluminum Step Blocks 


New aluminum step blocks can 
be used with plain or step clamps 
and are interchangeable with all 
sizes of steel step blocks. They’re 


la 2 
fA UT: ae 


we) 
9 Pcs 


t_Vi 


USED WITH PLAIN CLAMPS 





on. 1 
—_ ZZ USED WITH STEP CLAMPS 
lightweight, high in tensile 
strength, and won’t mar or scratch. 
Nine sizes are available. Get de- 
tails from Northwestern Tools, 
Inc., 116 Hollier Ave., Dayton 3, 
Ohio, or Circle Inform-A-Gram 

No. P16. 


New Coolant Pump 


Newest in the 
“Gusher” line of 
coolant pumps 
is the seal-less 
Model 9-P3, a 
flange-mounted 
type with one 
internal and two 
external dis- 
charges. It’s pri- 
marily for ma- 
chinery with 
comparatively shallow reservoirs. 
For details, write Ruthman Ma- 
chinery Co., 1800 Reading Rd., 
Cincinnati 2, O., or Circle No. P17. 











JIG BORING 


and 
Large Precision Machining 
Done to your specifications 
We Have 
22 jig Borers 


KIDDE PRECISION TOOL CORPORATION 
10 Locust Ave., Roseland, N. J. 


CIRCLE INFORM-A-GRAM KEY NO. 941 





HARDNESS 
TESTING 


has been done with 
the SCLEROSCOPE 
Since 1907 


= 
THE SHORE 
INSTRUMENT 
& MFG. CO.,Inc. 


90-35 Van Wyck 
Expressway 
Jamaica 35, N. Y. 








CIRCLE INFORM-A-GRAM KEY NO. 942 











DRILL THESE HOLES 


BY A QUICK, EASY, INEXPENSIVE METHOD 
Your business letterhead will bring 
literature. 


WATTS BROS. TOOL WORKS 


Wilmerding, Penna. 











CIRCLE INFORM-A-GRAM KEY NO. 943 





Deluxe 


KELLER 
Die Filers 


3 MODELS 
ECONOMY 4 Waytilting 
table, with motor, $109.50 
STANDARD — Has file roller 
support, with motor, $131.50 
DELUXE — Has reciprocating 
vertical slide, with motor, 

$149.50 


Sales Service « Mie C 
2361 University Avenue 
St. Paul 14C, Minnesota 


Industrial Distribut 


CIRCLE INFORM-A-GRAM KEY NO. 944 


ELLSTROM 
Gage Block Trade-In Plan 
saves you 10% of new 
gage block costs! 


Write for complete information today! 


$149.50 


or 


or write TODAY for 
BULLETIN 256 


ELLSTROM STANDARDS DIVISION 


DEARBORN GAGE COMPANY 
22038 BEECH STREET 


DEARBORN, MICHIGAN 


Measuring in Millionths for Three Generations 


CIRCLE INFORM-A-GRAM KEY NO. 945 





Product News 





Expanding Transfer Punches 


Through the 
expanding fea- 
ture, a set of 
three Kelly Tru- 
Center transfer 
punches have a 
size diameter 
range from 1/4” 
to 11/16”. Ac- 
curacies to 0.001 
al inch are possi- 

ble with them. 

Get catalog 
sheet from Kelly Tool & Mfg. Co., 
3408 Monterey Rd., Los Angeles 
32, or Circle No. P18. 








TOOLING & PRODUCTION 


Hole Location Gage 


Large, light-weight handle 
rotates with spindle ~ 

on ball bearings 

{ indicator remains stationary ) 


Quickly interchangeable spindle 


This patented hole location gage 
features a quickly interchangeable 
spindle for lasting economy. It’; 
used to check hole location, con- 
centricity, and alignment, or to 
explore holes for taper, out-of- 
round, or out-of-square. For liter- 
ature and full-size template, write 
to Zero Internal Gage Co., 1136 
Schaefer Hwy., Detroit 27, Mich, 
or Circle No. P21. 





Air Marker 


The new air-powered Airiter 
will mark on practically all ma- 
terials. The reciprocating air mo- 
tor goes to 12,000 blows/min with 
a 1 cfm air consumption at 90 psi. 
Speed of blow and depth of mark 
are infinitely variable and con- 
trolled by turning the tool’s throt- 
tle. Get details from Rotor Tool 
Co., 26300 Lakeland Blvd., Cleve- 
land 32, Ohio or Circle Inform-A- 
Gram No. P19. 





New Automatic Chucker 


The new Pittler 
“Pidofat” is an auto- 
matic two - spindle 
chucking machine for 
economical produc- 
tion or short run op- 
erations. The left 
hand spindle has a 
turret slide for bor- 
ing and a compound 
slide for cutting; the 
right hand spindle, a 
heavy - duty cross 
slide for turning and 
a compound slide for 
cutting or copying. 
Contact Cosa Corp., 
405 Lexington Ave., 
New York 17, N. Y., 
or Circle Inform-A- 
Gram No. P20. 
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UNUSUAL BARGAINS 


(Order by Stock No.—Check, M. 0. or Open Account—Money-back Guarantee) 


NEW CIRCULAR SLIDE RULE 


Pocket Size—Fast—Easy to Use! 

Be a Math Whiz. New Circular Slide Rule 

multiplies, divides, figures fractions, percent- 

ages, squares, cubes, roots, proportions, cir- 

cumferences, areas, retail prices, fuel con- 

sumption. Eliminates the confusions of ordi- 

nary slide rules. Directions included. ' 
Stock No. 30,336-EW ....................-- veiee: $4.95 postpaid 

STEREO MICROSCOPE ayenican mao 
AMERICAN MADE 

Other American made stereos cost $250.00 to 
$600.00 and more! Now—save well over 50%! U 
to 3” Working Distance—Wide 3 Dimensional Field. 
Used in production, in research, or at home; for 
inspections, examinations, counting, checking, 
sembling, 2 sets of objectives on rotating turret. 
Standard pair of wide field 10X Kellner Eyepieces 
give you 23 power and 40 power clear, sharp, erect 
image. Helical rack and pinion focusing. Inter- 
pupillary distance adjustable. SO GOOD WE’LL 
SHIP ON TEN-DAY FREE TRIAL. 
Stock No. 85,056-EW—full price $99.50 f.o.b. Bar- 
rington, N.J. 


MEASURING MICROSCOPE 


DIRECT READING ® ERECT IMAGE “ 


Worth $80 to $100—but use of American-made war 
surplus optics results in unusual bargains. Reticle 
has scale .4” long with .005” gradations for 10 power 
use; and scale .2” long with .0025” graduations for 20 
power use. Unlimited applications for direct meas- 
uring. Image is erect and correct right to left, op- 
tics are color corrected, ample eye relief. Microscope 
is 6” long, ae 4-1/2” x 4-1/2"—can be raised from 
’ to 13”. 


FREE! Giant CATALOG of OPTICAL BUYS! 


OVER 1,000 OPTICAL ITEMS . . . Many on-the-job 
helps . . quality control aids! 128 pages—hunireds 
of illustrations. Many war surplus bargains! Imported 
instruments! Lenses, Prisms, Magnifiers, Telescopes, 
Satellite Scopes, Microscopes, Binoculars, etc. Optics 
for industry, research labs, experimenters, hobbyists, 
math learning aids. Write for FREE Catalog EW. 


Send Check or Moncey Order, Or Order on Open Account 


EDMUND SCIENTIFIC CO., Barrington, N. J. 
CIRCLE INFORM-A-GRAM KEY NO. 951 
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Why FORD 
tools offer EXTRA 
Production Profits 


© ForRD tools cut FASTER. Maintain cutting 
edges longer to reduce resharpening time. 
Minimize tool replacements. 


© FORD tools cut BETTER. Ground from the 
solid for uniform accuracy and maximum 
rigidity. Produce superior finishes at higher produc- 
tion speeds. Cut reject rates. 
FORD tools cut LONGER. Full range of sizes and special 
tool designs available for all production cutting and 
drilling jobs in ferrous, non-ferrous and non-metallic 
materials. 
Your shop will join the many others which testify to 
the lasting quality and steady economy of ForD tools, 
Write Dept. TP-760 for free bulletin. 
CARBIDE TOOLS — HI-ROC DRILLS 
* REAMERS « END MILLS © CUTTERS 
* SPIRAL FLUTE DRILLS © BORING TOOLS 


H.S.S. TOOLS 
CUTTERS 
COUNTERSINKS 


Xoo a WT) Lc | 
RD 1545 Rockingham Road, Davenport, Ia. 
Tools 


Manufacturers of Precision Machine Tools 
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TYPE 224 
FIXTURE BALL 
(with plain shank) 


mY “a 


TYPE 448 
CHECKING BALL 
(with shoulder) 


TOOLING BALLS 


@ Durable; corrosion-resistant. Made of Type 440-C 
Stainless steel, hardened to 55-58 Rockwell C. 


@ Highly accurate. Ball size held to +.0001” for fix- 
ture balls; +.00002” for checking balls. 


@ In stock: Types 224 and 448 in 7 ball sizes, 4” to 1” 
by 4” steps; Type 348, with 14” ball and shouldered 
shank tapped 6-32. Other sizes to order. 


WRITE FOR price list and ASTE Data Sheet 


INDUSTRIAL TECTONICS, Inc. 
MANUFACTURERS OF PRECISION BALLS AND BEARINGS 

3693 JACKSON ROAD 

ANN ARBOR, MICHIGAN 
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Now ready: 


Manual of Machinability 
and Tool Evaluation 


by ANTONI NIEDZWIEDZKI 
Machining Consultant 


TYPICAL CHAPTER COVERAGE: 

Tool Life Formulas . . . Tool Life 
Criterion . . . Chip Load and Work- 
piece Hardness . . . Tool Geometry 





ORDER 
. . . Test Records . . . Tool Inspec- 
¥ re) U R S tion . . . Machinability Classification 
The Manual contains a wealth of 
examples and forms for Development 
. . . Crossed Charts . . . Tool Life 
$6.00 Tables . . . Graphs and Drawings. .. 
per copy on Cast Iron and Steel. 


. . . Machine Tool Selection. 
TODAY! 
Sheets . . . Recommendation Sheets 
covering work with Carbides and HSS 
kkk 





10-DAY EXAMINATION 
USE ALLOWED. 
Manual is returnable for 


full di fund if re- 
COUPON peeling in poten poe 5 


YS tion. 


HUEBNER PUBLICATIONS, INC. | 
P. O. BOX 3505, 1975 LEE ROAD, CLEVELAND 18, OHIO 
Gentlemen: Please ship as soon as possible copies of 
MACHINABILITY AND TOOL EVALUATION at $6.00 per copy. 

















Company 
ee 
Address 


0 a ee . * Zone. . 


Cpen account shipments to rated companies. Otherwise, payment with 
order, please. No C.0.D.’s. Ohio customers add 3% sales tax. 


Fete 
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QUICK-ACTING HAND KNOBS 


CAST IRON 















JIG AND FIXTURE 
COMPONENTS 


LATCH BOLTS 

CAST IRON HAND KNOBS 
ALUMINUM HAND KNOBS 
QUARTER TURN SCREWS 
SHOULDER SCREWS 

JIG FEET (3 TYPES) 
SPHERICAL WASHERS 
FIXTURE KEYS 

KNURLED HEAD SCREWS 
TOGGLE SHOE CLAMPS & 


(CA ACTIOD 
a Sidiatie * Sao xwons 





HOLD DOWN AND 


; em > CLAMPING TOOLS 
mse T-NUT & STUD SETS 

STEP BLOCK & CLAMP SETS 
FLANGED NUTS 
CUT THREAD STUDS 
TEE NUTS 
COUPLING NUTS 
ADJUSTABLE STEP BLOCKS 


CATALOG INSERT 
NEW 16 PAGE CATALOG 
CATALOG INCLUDES TRACING TEMPLATES 

STRAP CLAMPS (PLAIN & 


FREE! write topay sm wm 
Mottueslern 


116 HOLLIER AVE., DAYTON 3, OHIO 





FOR SHEARING, BLANK- 
ING, PUNCHING, PIERCING 


YOU CAN MAKE STEEL 
RULE DIES FASTER, BET- 
TER, CHEAPER WITH 
RICHARDS STEEL RULE DIE- 
MAKING EQUIPMENT! 


Build steel rule dies in your 
own plant! Production cost 
and waiting time go down 
when Richards Equipment 
goes to work for you! More 
and more progressive manu 
facturers are turning to steel 
rule dies for faster, higher- 
profit work on all types and 


gauges of metal 


Richards’ fifty years of ex- 
perience as pioneer manu- 
facturers of steel rule die 
making equipment and 
supplies provides you with a 


complete service. 


YO. Richards Company 


NORTH PITCHER STREET ° KALAMAZOO, MICHIGAN 
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TOOLING & PRODUCTION 


FOR YOUR 


SPEUAL 


MADE TO ORDER 


CUTTING TOOL 
REQUIREMENTS 


We solicit your SPECIAL REAMER and 
SHANK Type cutting tools. Quotations 
promptly given to your biueprint, 
sketch or other types of specifications. 
Write for catalog. 


World Greatest Selection of 
Reamer Sizes 


Write Phone: 
for Libertyville 
Catalogue 2-4200 


TWENTIETH CENTURY 


MANUFACTURING CO. 


Route 176 and Bradley Road 
Box 429 TP Libertyville, Ilinois 
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pping 
machine or drill press with reversible spindle. Also used with standard 
tapping heads. 
and built to meet your a ay ge —— Ts GM Sleeves, Morse 





taper or drill chucks. Wri full inform: 
DERME ENGINEERING & SALES 
8132 PURITAN DETR _ MICHIGAN 


LINDERME 


2-SPINDLE 
ADJUSTABLE 


DRILLING 
HEAD 


Drills, taps metal, wood, 
Plastics. 2-minute setup on 
most drill quick, accurate adjustment, 
Variety of models, 1/2” to 12-5/" centers. . The 
drill spindles are held rigidly in position when two 
nuts are tightened. Sturdily constructed. Suitable 


presses; 














for adaptation to large or small drill presses. Mod- 
els A and B made with sleeve. Models C and D with 
Over-arm adaptation, equipped with guide pins, 
springs and brackets, mounted to a cast-iron base 
with surfaces ground for use of drill fixtures. All 
models can be used for drill or tapping on ta 












Multiple heads with fixed center distances are designed 














ELLSTROM STANDARDS DIVISION’ « 


CIRCLE one KEY NO. 964 


It pays to have gage blocks inspected 
by ELLSTROM Metrology Laboratory 


Costs so Little, &”, 


Write for complete 
information today! 


saves so much! 





22038 BEECH STREET e« DEARBORN, MICHIGAN 
Measuring in Millionths for Three Generations 
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LEAD HAMMERS—Buy Cook “SHUR-GRIP! 


They're a MUST in every shop where many 
blows hove to be struck without morring 
surfaces. Available with “SHUR-GRIP” drop 
forged handles. 


Write for circular and prices 
COOK’S LEAD 
HAMMER SERVICE 


68 Massasoit Ave., E. Providence 14, R. 1. 
CIRCLE INFORM-A-GRAM KEY NO. 966 





DEARBORN GAGE CO. 
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Product News 


T-A Boring Inserts 


This phantom drawing shows the 
new Davis throw-away carbide 
insert cutter mounted in the Su- 
per-Mike micrometer adjustable 
flycutter bar. It can be set in 
0.0001” increments by means of 
a direct-reading micrometer dial 
screw. For details, write Davis 
Div’n, Giddings & Lewis Machine 
Tool Co., Fond du Lac, Wisc., or 
Circle Inform-A-Gram No. P22. 


Spindle Speed Selector 


A new spindle speed-cycle con- 
trol selects any one of eight speeds 
for each spindle on Burgmaster 
automatic turret drills. Selection is 
simply made by turning a knurled 
knob, corresponding to each turret 
spindle, to the most efficient ma- 
chining speed. For details, write 
Burg Tool Mfg. Co., 15001 S. Fig- 
ueroa St., Gardena, Calif., or Cir- 
cle Inform-A-Gram No. P23. 


Heavy-Duty Spindle 


—"_ 


This new, heavy-duty tapered 
roller bearing spindle, Model 
BD4-2, has been introduced by 
the DoAll Co., Des Plaines, Il. 
Belt-driven, it’s rated up to 2700 
rpm and is reeommended for crush 
grinding, roll grinding, and verti- 
cal spindle grinding. Contact the 
company, or Circle No. P24. 


‘, To Improve Punch 
} Life on Tough and 
_ av Abrasive Materials 


Inanexclusive process, Porter 
Precision Products WELDS 
Tungsten Carbide to tool 
steel. These punches are made 
to approved ASTE Standards. 
PORTER GUARANTEES 
THE STRENGTH OF THE 
WELD TO EQUAL THE 
STRENGTH OF CARBIDE 
ITSELF. The carbide will not 
come off. 

3P Carbide Tipped Punches 
give longer wear life; can be 
used in your present steel dies. 
Available from stock—imme- 
diate delivery. Write for 3P 
Catalogue No. 200. 


(a Orem -1OP Gy ser-) 
CINCINNATI 15, OHIO 
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| POLISH PLASTIC MOLDS 


. lap carbide, steel, tools 
WITH LOW COST TETRABOR 


@ Tetrabor is an oil paste of 
boron carbide. 
CUT LAPPING COSTS— Tet- 
rabor costs much less than 
diamond. Gives superior fin- 
ish. 
INCREASE PRODUCTION — 
Faster acting Tetrabor per- 
mits its use in place of con- 
ventional compounds at no 
Dealer : increase in cost. 
Inquiries @ Available in 100 gram tube 
Invited in a range of grits. 
Order trial kit containing 5 grams of 12 grits 
for $15.50. Or send for free literature and 
price list. 


NEW ADJUSTABLE BURRING TOOL... 
handy vest pocket scraper and burring tool, 
Blades are fully retractable, replaceable and 
can be reversed. Made from hi-speed tool steel. 
Ideal for burring in light metal operations 
length 4-1/2”. ae $2.54 ea. Min. order 6 
—Biades $12.5 


TITAN TOOL SUPPLY CO. 


Box L, 1419 Hertel Ave., 
Buffalo 16, New York 
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YODER 
ROLL-FORMING 
EQUIPMENT 


Profits are available to you through the 
production of many shapes in metal... 
made with precision and economy on 
Yoder Cold Roll Forming Equipment. 


Produce tubular, ornamental or struc- 
tural shapes from a variety of metals 
in widths from a fraction of an inch 
up to 80 inches or more, and in stock 
up to 34” thick. Your investment is com- 
paratively modest, and with proven low 
operating costs, will give you one of the 
most profitable operations in your plant. 


Experienced Yoder engineers will, with- 
out obligation, study your annual metal 
forming requirements. Many times they 
can point out that the installation of 
roll forming equipment would—even if 
operated only intermittently —soon 
justify its initial cost. 


Send today for this compre- 

hensive, 88-page illustrated 

text. It fully describes Cold 

Roll Forming Equipment, 

processes and products. 

THE YODER COMPANY 
5501 Walworth Avenue * Cleveland 2, Ohio 


COLD ROLL 


‘YODER BUT 


MACHINES 
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connasnisiiansitinmans 
live centers 


pierfrg¢ eichere 


magnet izers 


© Tells how to select Ideal 
Gold Band Live Centers to fill 
your needs exactly. Over 40 
different sizes and styles in 


4 models—Universal, Pipe Point, 


Multi-Duty, Heavy-Duty 
—custom quality performance 
at production prices. 


WRITE FOR FREE COPY 
IDEAL INDUSTRIES, Inc. 
1334-G Park Ave., Sycamore, III. 


Send me the new Ideal Live Center 
Catalog. 


Name. 





Company 





Address. 





—O——————a 
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THREAD 
Cutting Tool 





Provided with a scale 
for angular setting. 
Circular Cutter, in high speed or 
carbide, has a negative profile 
and machines both thread flanks 
simultaneously. Thread cutting 
discs for all threads are available 
for both external and internal tool 


holders. 


ACME TOOL CORP. 


71 West Broadway, 
New York 7, N.Y. 
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UNSOLVED 


TESTING 


PROBLEMS 
2227? 


They can be solved. 
We design and build 
special testing ma- 


chines to fit the most 


peculiar requirements. 


Tell us about yours. 


DETROIT TESTING | 
MACHINE COMPANY | 


9386 Grinnell Avenue, Detroit 13, Michigan 
CIRCLE INFORM-A-GRAM KEY NO. 983 


TOOLING & PRODUCTION 


Product News 


Plastic Pattern Planks 


Ordinary woodworking tools can 
shape Ren Wood plastic planking 
into master models and patterns, 
It has the necessary physical and 
mechanical properties, holds di- 





mensions accurately, and elimin- 
ates the knotholes and warping 
found in mahogany and impreg- 
nated wood planking materials. 
Standard lumber sizes are avail- 
able. For details, write Ren Plas- 
tics, Inc., Dept. RP-59, 5422 §, 
Cedar Rd., Lansing 9, Mich., or 
Circle Inform-A-Gram No. P25. 


V-Jaw Tap Holder 


Faster setups, reduced tool in- 
ventory, and elimination of bush- 
ings are benefits for users of a 
new V-jaw tap holder. A wide 
range of extended or close-held 


taps can be slipped in to the ad- 
justable V-jaw and _pressure- 
locked for uniform seating. Ask for 
Data Sheet No. BNRTH DS-260 
from Brookfield, Inc., Stoughton, 
Mass., or Circle Inform-A-Gram 
No. P26. 





U. S. SAVINGS BONDS ARE 
AVAILABLE. SEE YOUR 
PAYMASTER FOR DETAILS. 
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E-Z-LOK INSERTS 


le Self-locking, threaded inserts. 
e Vibration-resistant with 
patented NYLOK feature. 





EASY 1-2-3 INSTALLATION 


1. Drill, countersink 
(90° to 100°). 


: 
2. Tap National coarse 
thread. 
C : : | is} 43. Install with bolt or 
1 ’ c screwdriver. 











ls can ' e Simple to remove and re-use. 

inking © SS + “Use in aluminum, magnesium, 

tterns, “4 _ Plastic or cast-iron. Distributors Wanted TOOL COMPONENTS, INC. Box 1036, Gardena, California 
al and CIRCLE INFORM-A-GRAM KEY NO. 991 
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LASSY TAPPERS... 


Lassy Tappers make tapping easy, fast and 
simple. Exclusive patented features eliminate 
guess work, drastically reduce labor 


Moisture-Absorbing : 
COSIS, Save taps. 


Rust-Preventive Mist 


rping 
ipreg- 
erials, 
avail- 
Plas- 
22 S& 
h., or 
P25. 





for tools * dies * jigs * gages * 
molds * metal parts * machinery ® 
fixtures * raw stock or work in 
process * during indoor shipment 
or storage 


Available in 12 oz. aerosol 
cans; 2, 5, 30, 55 gallon drums 
with fog maker. One trigger 
handle free with each carton of 
12 oz. spray cans. Handle con- 
verts spray can to spray gun, 
Write for free sample. 


RUST-LICK, INCORPORATED |“soston ie, ass. 
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Interchangeable Pilots > 


Constant Chip Space * 
Throughout Life of Blades 


Standard Sizes 11%4 to 4 
Standard with Straight 
or Morse Taper Shanks 


(Or-Tgellel—-m Mle) el—re 
al-1-1 a 4-10 =} E-tel— 


Carbide Tipped 
H.S.S. Blades. 
Save 25% or 

more over cost of 
Solid Tools 


@ Consult our Engineering 
Dept. on your Inserted Blade 
Production Tool Problems. 


WRITE FOR CATALOG 60-P 


SINIES[S[E MANUFACTURING COMPANY 


566 HOLLENBECK STREET, 


ROCHESTER 21, N. Y. 


Adjustable Hollow Mills * Facing and Counterboring Tools « 
Tube Deburring Tools * Special Production Tools * Since 1908 
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3 SIZES. 


FREE ILLUSTRATED CATALOG 
AND PRICES. 


UNCONDITIONALLY 
GUARANTEED 


|. ONE 











You Need an Extra Hand Mow to 





IN 11 SIZES 
No. 6 to 1” 
N.C. In all 
S. A. E. sizes. 


LASSY TOOL CO. 
PLAINVILLE, CONN. 
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heavy duty unit services up to 19 MACHINES 


In the complete line of Aget 
Dust Collectors there are sizes 
that will service from one to 
nineteen machines—targe or 
small. Some exhaust cleaned 
air externally . .. others clean 
and recirculate air within your 
plant. Write for illustrated 
folder... today. 





46 Standard Models—Ready to Use 


AGET manufacturing company | 
1394 Church Street © Adrian, Michigan | 
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Speed Upp Production 


HEIMANN TRANSFER SCREW SETS 


Here is the faster, more precise way of transferring open and blind screw holes—make savings in “wage-dol- 
lars-per hour” of your expensive hands on every job. A die-and-tool maker’s tool with many other applica- 
tions for die makers and machinists. A set of 6 Hardened Screws nested in combination holder and wrench 
—no other tools needed. Get more work now—save money too! 


HEIMANN MFG.,CO. @®@ URBANA, OHIO 
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nevis KEY-ALIGNED DIE 


THE LATEST ADDITION TO OUR STANDARD UNITS 





ELIMINATES ALL SET-UP 
ERRORS AND INSURES 


UNINTERRUPTED ACCURACY 


When producing irregular shaped stampings, 
it is important that the cutting members of the 
die are located in the proper radial alignment. 
Hovis has introduced the key-aligned die to 
. . With the key-aligned 
die any press operator can install the inserts 


meet this requirement . 


without the possibility of misalignment. This 
is accomplished with a fiat on the insert which 


locates against a key in the retainer. 
the Hovis key-align method. 


HAH EO 


An example of some irregular pieces these dies produce by merely 
purchasing special sets of parts on which we are glad to quote 


4» 4e ty to 


HOVIS SUND 
COMPOUND DIES 


for producing WASHERS and SMALL 

STAMPINGS ...No need to make a 

NEW DIE for every STAMPED PART 

By simply removing and replacing five, small, inter- 

changeable inserts a new part may be produced... 

This method makes possible all production including 
Made in 6 sizes: irregularly shaped pieces and shallow draws. 
Y%"-12"-22"-4"-6"-8" 


HOVIS SCREWLOCK COMPANY 


8100 E. NINE MILE ROAD + BOX 97 + WARREN, MICHIGAN 
Phone: Slocum 7-4800 Suburb of Detroit 
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— jf S 8- fi 
<, 4 T & E L 34 L U & ste hand on 
t ex? OY; m/| brush for applying rigb 
= Ss bench; tal f 
ae, ty [Stops Locnes, dedrentierte pans 


holding soft-hai 
utes. The dark blue backgroun: 
[. making es and makes the scribed lines show up i 
Templates sharp relief, prevents metal glare. 
Increases efficiency and accuracy. 
Write for sample on company letterhead 
THE DYKEM COMPANY 
23031 North llth St. © St. Lovis 6, Mo. 
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YOUR INFORM-A-GRAM CARD FOLLOWS PAGE 86 
IN THIS ISSUE 


A section line drewkg showing the aie of 





TOOLING & PRODUCTION 


Product News 


Box Finger Brake 








The new 12” Di-Acro box finger 
brake has undercut box fingers 
and 1” clearance through the top 
opening. It’ll take up to 16 ga steel § 
and can be set up as a box finger 
brake, bar folder, radius former, 
and open end former, says O’Neil- 
Irwin Mfg. Co., 626 Eighth Ave., 
Lake City, Minn. Get details. Cir- 
cle No. P27. 


Small Boring Head 


Here’s a new design in small 
boring heads. The double-hole bar 
holders come in 2”, 3”, and 4” dia, 
This DBL-102 head features cross 
holes to permit the boring of extra- 
large holes. Details are available 
from Criterion Machine Works. 
Costa Mesa, Calif., or Circle In- 
form-A-Gram No. P28. 


Trouble-Free Fitting 


The new Viseal brass fitting for 


| plastic tubing has an insert-collet 


to provide positive locking of leak- 
proof connections. Get details from 
Commonwealth Brass Corp., 5835 
Commonwealth Ave., Detroit 8, 
Mich., or Circle No. P29. 





JULY 1960 


A simple, effective, low cost 


ANTI-CORROSION TREATMENT 
during storage, production and shipment 


eo @ 889 


FORMULA 3-36 METALS INDUSTRY 


A molecular film that first displaces moisture from 
grain boundaries, pores and cracks and then seals 
the surface against corrosive action, CRC 3-36 
keeps metal surfaces new. Easily applied by spray, 
brush or dip, CRC 3-36 never becomes hard or 
brittle, normally need not be removed when metal 
is subsequently processed. Non-irritating and non- 





‘a steel § 
finger 


ormer, 
)’ Neil- 
Ave.,, 
s. Cir- 


toxic to humans, has faint pleasant odor. 
Also preserves tools, dies and fixtures, loosens 
“‘frozen”’ parts, has beneficial lubricating effect. 


Send for free copy of CRC 3-36 Bulletin which gives complete 
product specifications and describes cost-saving applications. 


CORROSION REACTION CONSULTANTS 


Specialists in Anti-Corrosion Treatments 


116-G Chestnut Street, Philadelphia 6, Penna. 
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Cooper Weymouth variable speed power driven stock 
straighteners can increase production and reduce 
costs by removing coil stock curvature before feeding 
to presses, shears and four-slide machines. 


Ail heavy duty models are portable, cabinet type; 
most take stock up to *6” thick and are made in stock 
width sizes of 12, 18, 24 and 36 inches. Free loop 
arm can synchronize straightener speed to that of 
other equipment. 


Ask about other Cooper Weymouth time saving production 
equipment, designed to increase output, decrease costs. 


COOPER WEYMOUTH, INC. 


603 Honeyspot Road, Stratford, Conn. 
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WRITE NOW FOR 


WORK HOLDING 
TOOLS FOR 
PRODUCTION, TOOLING, MAINTENANCE 


Drill press vises, angle vises, swivel machine 
vises, rotary tables, lathe milling attachments, 
production vises, heavy duty angle vises, and 
adjustable angle plates are illustrated and fully 
described in the New Palmgren Catalog. This 
is the only complete line of work holding de- 
vices available anywhere. Designed for pro- 
duction, tooling, and maintenance work, there 
are 68 different models and types to choose 
from. Vise jaw sizes are from 144” to 8”. Ask 
for your copy of this FREE Catalog No. 205 
today. The complete line with details and 
prices are shown. 


PRODUCTS 


by CHICAGO TOOL AND ENGINEERING CO. 
8388 SOUTH CHICAGO AVE. + CHICAGO 17, ILL 
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. and 


.the proved 


reputation for Nth de- 


have the number and 
gree production ability. 


variety of machines .. . 
the more-than-a-decade 


incorporate many Acme- 
experience... 


we're talking about high volume 
made parts, To lay it on the line, 


output! America’s missiles, depend- 
ent on thousandths-of-an-inch 
very, very few production lines 


parts, big and small, that meet just 


dustrial has produced scores of 
such exacting requirements . . 


*Kor course, it’s tough to toe such 
a fine tolerance line! But Acme In- 


accuracy, 


y not 





* seals * nut assemblies—to list a few 
. Acme’s jobbing division does it best. 


LA 


* valve and sleeve assemblies 


Whatever the manufacturing job . . . 


ACME INDUSTRIAL COMPANY 


204 North Laflin, Chicago 7, Ill. 
SEN D your new-off-the-presses 
*** FREE facilities book to 

me. I'd like to see what your equip- 
ment is, what you've done, how it 
can help our operation. : 





Name 


Firm 





Address 


These unique Acme 


capabilities can work for you. 





C—O ee 
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Product News 


Sturdy Cylinder Mount 
TOOLING & PRODUCTION 


AS CTL eee 
MOUNTING .Ues 





same ETON mou ING ATE 


* Acme Industrial tigures your 


This simple rugged power cyl- 
inder mounting permits speedy in- 
|stallation and won’t shift under 
|heavy loads. Its extending flange 
| plate slips into a slot in a machine 
|mounting surface. For literature, 
|write Miller Fluid Power Div’n, 
|Flick -Reedy Corp., York and 
'Thorndale Rds., Bensenville, Iil., 
|or Circle Inform-A-Gram No. P30. 





Chisel Point Adapter 


S 

A new adapter for the Surfin- 
dicator surface finish measuring 
instrument has a chisel point, 
which permits surface measure- 
'ments of cutting edges, knife edges, 
and components with very small 
ID’s, such as coil winding wire. 
|It’s Model BL-130, available from 
| Brush Instruments, Div’n of Cle- 
vite Corp., 37th & Perkins, Cleve- 
land 14, Ohio. For details, Circle 
| Inform-A-Gram No. P31. 


| Cylinder Rod Seal 


a ore neem S08 





| Air cylinder assembly and rod | 
| Seal field replacement are sieht 
|fied with the new Sta-Dyn seal 
used on Miller air cylinders. It | 
'combines rod flange seal and rod | 
bushing sealing ring into a one- | 
|piece unit. Write Miller Fluid | 
'Power Div’n, Flick-Reedy Corp., 
| York and Thorndale Rd., Bensen- 
ville, Ill., or Circle No. P32. 


. Acme saves it 


time is money. So.. 


TOOLING & PRODUCTION 


Free? 
. finest 


Fastest de- 
. dependable 


precision remarkably 


perfect. 


Lock Screw 


Locating Jig instantly gives loca- 
tion for lock screw drilling and 


tapping. Handy? You bet. 
quality (a tradition) ex- 


distributor. 
livery standard... 


A daily time and work 
pected . . 


saver? Certainly. No, Acme bush- 


ings (all 30,000 sizes of them) aren't 
free, too. But just as important, 


they’re close as your nearby Acme 


for you. The FREE 
Honest. 


y* 


0: 

a FREE 
lock screw 
locating 


ACME INDUSTRIAL COMPANY 


204 North Laflin, Chicago 7, Il. 


SAVE my time and work! 
»# ss Send mea FREE Lock 
Screw Locating Jig. No obligation, 


of course. 
(0 Send your bushing catalogs, too. 


Name. 





Firm. 





Address. 
_ Oe 
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ti 

$e 

336 | ELEVEN HOLES IN EIGHT SECONDS 
Sa , a WITH DEKA-DRILL! 

#:§ 

Byst HYDRAULIC COMPANY: Continental Motors Corp., Detroit, Michigan. 
3 g + OPERATION: Drilling eight 


MULTIPLE 


11/32” holes .480 deep 
and three letter “I” holes 
-780 deep in a malleable 


> : > iron part. 
¢ : t S PI N D LE TIME OF COMPLETE 

\ OPERATION: 16 SECONDS! 
oi DRILLING sono Me 
ee) : 


and TAPPING 
MACHINE 


Send us one of your drilling 
or tapping problems for a 
free time study estimate. Find 
out how automatic cycle 
drilling and tapping with 
DEKA-DRILL can increase 
production and save time and 
money for you! 


TECHNIQUE: Work piece is 
clamped automatically 
during drilling cycle by 
three pressure pads on 
bushing carrier mounted to 
top leaf of die-set. Bushing 
carrier and locating nest 
plate can be easily and 
swiftly removed and 
replaced to accommodate 
unlimited number of 
different work pieces. 


PRECISION TOOL AND MFG. CO. of ILLINOIS 


DEPT.'P70, 1305 S. LARAMIE AVENUE, CICERO 50, ILLINOIS 
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SHUTDOWNS... 
INJURIES . .. REPAIRS 


OUT G 
ELASTICONE?® wcc. COVERS 


Self Centering BORE 


WITH SUPER SENSITIVE 
GAGING HEAD 


made by Melee 


THIS PRECISION INSTRUMENT IS AN 
INEXPENSIVE, ACCURATE AND DEPENDABLE 


INTERNAL COMPARATOR 


READING DIRECTLY IN 50 MILLIONTHS OF AN INCH 


With interchangeable, springloaded 
SMALL Split Jaw Measuring Heads 
BORE Range .059"' to .160" $88.50 


to .280" 72.50 
GAGES to .400" 72.50 


Employing a springloaded bridge, 
LARGER | as illustrated 

Range .400" to .700" $72.50 
SIZES *".700" to 1.400" 67.50 
"1.400" to 2.400" 67.50 


Complete in Hardwood case, without gaging head. Extra for gaging 
head reading in .000050" . . . $37.50 which may be interchanged in the 
various sets. Other heads ‘reading i in 20 millionths or .0005" available. 


OTHER SIZES Up to 32" in diameter 

BORE GAGES and 88" hole depth 
The most COMPLETE Line of BORE GAGES 
rork! is ae : * PRECISION COMPARATOR STAND for 


PROVIDE SAFETY for 
EN & MACHINES! 














) . 





| Outline your prob- 

; é _lem for a prompt reply 

ANY or send for complete 
Mil. itis, literature. 


Lock 
ation, 


Elasticones are metal-formed, cone shaped covers that 
open and close automatically to provide protection 
against dirt, damage, and catching of limbs, for all pre- 
cision moving parts. Available in all finishes and sizes 
from 3% diameter up to 60” long. 


Stocking distributors in principal cities 


ELASTICONE DIVISION 


CENTRAL SAFETY EQUIPMENT CO. 
6603 Marsden St., Philadelphia 35, Pa. ¢ DEvonshire 3-4788 
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checking of mass-produced small parts 

* RIGHT-ANGLE BORE GAGES for 
hard-to-measure places. 

© Tungsten carbide tipping of extensions 
and contact points. 

¢ Extensions for deep bores up to 88" 











AT YOUR FAVORITE SUPPLY-HOUSE OR WRITE TO- Hh 


MAHR GAGE CO. 


274-TO LAFAYETTE STREET © NEW YORK 12, N.Y. 
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ALL TYPES 
MADE TO 
YOUR SPECS 


CAM 


“Cam Calculating Service 
Dr. Chas. Eisler ME, Founger 
Chas. Eisler, Jr., Pres. 








EISLER encineerinc Co., INC. 
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CHROMELLOY 


Chromelloy quickly hardens 

any steel, even cold rolled, 

by a carburizing, nitriding 

and alloying effect. Mild 

steel tools or parts, Chromel- 

loy treated, will outlast by 

several times same items made ‘of ‘tool 

steel and hardened in usual way. Easy 

and safe to use—no cyanide. Used over 

ten years by largest plants. 
General Power Services, Inc. 
50 E. 41st St., New York 17, N. Y. 
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LIFTING DEVICES 


for 
FAST © SAFE « BETTER 
Material Handling 
of 


* SHEETS 

' COILS ° BOXES 

| * MOLDS 

| «DRUMS» PALLETS 
400 MODELS 

| H. L. BUSHMAN CO. 

§) 100-A W. Central Ave. 


4 Roselle, Illinois 
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Grind ... Grain... 
Polish... Buff .. 
on the 
TRI-MATIC 
Oscillating "“ 
BELT GRINDER 


permits buffing ¢ 





Rigidity 
pressures, controlled oscil- 
lation, fast belt changing, 
wet or dry operation and |} 
other features provide great i 


versatility. - 
TRI-MATIC DIVISION 


Sales Service Mee. (on 


2361 University Ave., St. Paul 14C, Minnesota 
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MINIATURE 
DRILL BUSHINGS 


Hole Sizes—No. 80 to 3/32” 
O.D. 3/32” to 13/64” 
Lengths 1%," to 3” 
.0002 Tolerance on I.D. 
O.D., and Concentricity 
Specials to your specifications 
WRITE FOR CATALOG 


PREBCO BUSHING CO. 


14714 East Arrow Hwy., Baldwin Park, Cal. 
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Product News 


Mist Coolant Kit 

This Multi-Mister mist coolant 
device features an _ intermittent 
spray, which cuts coolant and air 
waste and provides for cleaner op- 
eration because the mist is off 
during machine tool loading and 
unloading operations. For details, 
contact The DeVilbiss Co., Toledo, 
Ohio, or Circle Inform-A-Gram 
No. P33. 





TOOLING & PRODUCTION 





Face Mill Kits 


Packaged kits of 6 carbide face 
mills with integral 3/4” shanks, 
packed in pairs in a protective 
wood cabinet, are announced by 
Niagara Cutter Div’n. of Bollier- 
Damerell Inc., 330 Niagara St., N 
Tonawanda, N. Y. They’re avail- 
able in various combinations to 
various machining jobs. Get de- 
tails, Circle No. P34. 


Probe for Plastics 


Non-destructive examination of 
finished parts made of plastics and 
other insulating materials is done 
quickly with the Model 168 D-K 
Analyzer. Use it either as a port- 
able or a_bench-operated tool. 
Write Delsen Corp., 719 W. Broad- 
way, Glendale 4, Calif., or Circle 
Inform-A-Gram No. P35. 


Better surface finishes are said 
to result from using Red Coat resin 
fibre discs made by Michigan 
Abrasive Co., 11900 E. 8-Mile Rd, 
Detroit 5, Mich. Strengthened dise 
mounting holes minimize the ap- 
pearance of “intra-oscillating” ef- 
fects. For data, write the company, 
or Circle No. P36. 


Toggle Pads 


True alignment of Jergens tog- 
gle pads is possible because they 
incorporate a new holding prin- 
ciple which prevents nut oscilla- 
tion from disturbing pad location. 
The new pads true up all clamping 
on irregular and angular surfaces 
with maximum accuracy. For de- 
tails, write Jergens Tool Specialty 
Co., 712 E. 163rd St., Cleveland 
10, Ohio, or Circle Inform-A-Gram 
No. P37. 
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Whether you need a precision gage for 
sine "netween ins" plain round holes .. . or “‘specials;’ 


Shallow holes 





yy , Here is the only gage that makes between- 
Short thru holes XPANDING j pins gaging of splines as simple and precise 
= MTORPLUG 7. Y as gaging a plain round hole. By simple adaptations, it fits many special 
needs encountered in volume-precision programs. And for plain roun 
READIL d d ! d for pl d 
“s pTED TO ~ holes from Ye" to 10’ diameter . . . at machine, in chuck, or at bench. . . 
DA SPECIAL ~ ‘ it gives precise automatic 2-point gaging of all parts of a bore. It shows 
YOUR DS. i up exact amount of any front or back taper, ovality, barrel shape, bell 
NEE mouth, etc. Applied by the thousands in aircraft, electronic, automotive, 
electrical, h hold appliance and other fast-moving programs, Comtor- 


P 


— \ plug may be exactly suited to your needs. For details write .. . 
; COMTOR COMPANY, 82 FARWELL ST., WALTHAM 54, MASSACHUSETTS 


Spline root diameter 
i For holes 4% to 10” diameter 
:, ' | REQUEST BULLETIN 50 


Spherical holes 
ia PL with interchangeable expansion plugs to gage 
simple or special holes to a fraction of .0001”. 
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ADJUSTABLE V-BLOCK —swsy come -PINETE, — ew, tony Mond 


Plate Sees ete in Screw Clomping 


DRILL JIG «2 = 


Saves Set-Up Time— al . iaieaes. 
Increases Output 


Here is @ versatile and accurate V-Block Adivstable 90 f 

thet mokes center and off-center drilling, pi gi ‘ 3 

tapping, and reaming easy and precise. K F rool ing 
Four-way V-block adjustment simplifies 3 Hole—in 
handling @ wide range of work. Fast, F Wm, se c pom ends 
easy positioning and clamping speed pro- . 

duction. A centering locator plug and T- 

slots in the mounting surface plates assure 


eee ee : BUT WHAT DO YOU KNOW ABOUT i: 


— | AIR CYLINDERS? a 




















rer tebe $1014 








at 





TRUE-CENTER ADJUSTABLE TWO-PIECE 
TOOL HOLDER VISE SET 


The REPCO Adjustable 
Holder is a precision- 





provides fost adjust- K 
ment of the main body Nad 
to compensate for os ~ 


much os “a” machine Save time with this versotile 2-Piece Mochine Vise Set. ranted 34 oe t?. NEW CATALOG AVAILABLE 


misclignment. Cuts Use os general-purpose vise, ongle-block, or seporate 


Sreckoge, end screw: | Sine bine List, cosmo, tesa foe same fond 87 sckerminetciy, Write Before Next Tuesday a 












































aye ga 























> 




















COMBINATION PsP. \ 
CHUCK JAW ss eaten. | 
TRUING-RING SET LIVE-CENTER SET 


Heavy- duty live cen- . 
This Ring Set saves time, ter plus six inter- t 

cuts cost of boring jaws. changeable adapt- ALLENAIR CORP, 255 EAST 2nd - MINEOLA, N. % 
With correct diameter a 7 

rings ot hand, you gain > 
hours of productive bell. Soves costly set- Po Name 

time. rep arte <4 up and machining . 

from 1” to 4” by ' pa ee to 

rene th il hn make large-diam- 

type rock keeps rings eter centers. Straight Company 


in ploce. and various taper 
Address 





shonks available. 


2322 23rd Avenve. @ Rockford, Illinois Zone..... State 
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United States 
Representative 


DEPT. TP, 404 4th AVENUE, 





HIGHEST PRECISION 


AT LOW COST! 


DIAL CALIPERS 


from $31.50 Less Case 


e SIZES: 6”, 8” and 10” 
e GUARANTEED ACCURACY TO 0.001” 
e ELIMINATES READING ERRORS 


VERNIER CALIPERS 


from $14.60 Leather Case Included 


e GUARANTEED ACCURACY TO 0.001” 

e EASIER READING WITH DOUBLE VERNIER 
e NO EYE STRAIN—DULL CHROME FINISH 
e STAINLESS STEEL 


VERSATILE, ACCURATE, TIMESAVING, EASY TO READ 


Write for the Complete Illustrated Catalog 
of HELIOS QUALITY INSTRUMENTS 


KARL A. NEISE, Inc. 


NEW YORK 16, N. Y. 


ELIE ES BAAR owe Bb 4 ie. 
Cle cae aman ae se a 


Model UR 68E (illustrated) 


Model 15050 EKS (illustrated) 


ONE OF MANY 


Y= 
MODern OOS 
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Producto 
Precision 
I Rele) i geledan 


, 


‘se 


MANY ADVANTAGES: 





Very strong * Lightweight (just 13 Ibs.) * Low 


frame, 2’‘ * Wide jaw opening, for heavy or 

light work * All surfaces hardened and 

ground at right angles and parallel. 

WRITE: 

TOOLROOM EQUIPMENT DIVISION 

THE PRODUCTO MACHINE COMPANY | 

945 Housatonic Ave., Bridgeport, Conn. 
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WRITE, WIRE or PHONE 
FOR YOUR CATALOG 


Today 


STAINES ~ STEEL 
fy 


La ANY 


¥ 


RIGHT OFF THE SHELE 


1960 issue 


— 


| = 


ALL TYPES OF 
STAIN.ESS STEEL 


Star Stainless screws have 
clean—bright and shiny—heads 


A Srar sTAIness scatw co. 


po 679 Union Bivd., Paterson 2. N. J. 


Telephone: CLifford 6-2300 


CORROSION | 
RESISTANT 


TWX = LTFSNJ — 1382 
Direct N. Y. Phone: WI 7-6310 
Direct Phila. Phone: WA 5-3660 








now ready! 
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TOOLING & PRODUCTION 


Product News 





Counterbore Set 


Specially arranged to suit the 
new standard for socket head 
screws, the No. 1B standard too 
room set contains counterbores tg 
suit screw heads #6 through 5/8” 


dia, ennai with necessary pilots 
and holders. Three countersinks 
for 60°, 82°, and 90° included an- 
gle are also provided. Get details 
from Ex-Cell-O Corp., 1200 Oak- 
man Blvd., Detroit 32, Mich., or 
Circle Inform-A-Gram No. P38. 


Drill Presses 


Up-front controls permit one- 
hand operation of a new line of 
Delta 20” power-feed drill presses, 
Available in 18 models including 


bench, floor, multiple spindle, and 
overhead track-mounted _ types, 
they have a connection for spindle 
control of rotary tables and other 
devices. Write Rockwell Mfg. Co., 
Delta Power Tool Div’n, 470 N. 
Lexington Ave., Pittsburgh 8, Pa, 
or Circle No. P39. 








pilots 
rsinks 
ed an- 
details 
| Oak- 
*h., or 
P38. 
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HOLDING FIXTURES... 


designed for 
Small Indexing Tables 


Closer spacing of several fix- 
tures On small index tables is 
now possible with Zagar’s new 
line. Height: 2%"; flange area: 
3%" dia. Horseshoe handle has 
hardened operating cam button. 
Take advantage of automatic 
small parts machining at low 
cost. - 


Write for 


Spex Sheet A-7. 


23894 LAKELAND BLVD. »* 


QAWHAT incoRPORATED 


USE MORE SPINDLES TO DO MORE WORK 


CLEVELAND 23, OHIO 
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Simple Design... \ 
Rugged Construction 


F al 


WELLS HORIZONTAL 





METAL CUTTING BAND SAWS 


The simple design and rugged construction of 
every “Wellsaw” didn’t jusi happen. We planned 
it that way! Over 30 years of specialized band 
saw experience and know-how is your assurance 
of the quality and service with each machine 
produced by Wells Manufacturing Corporation. 

There is a Wells Saw of the right style, capacity 
and speed to do a better, more economical job for 
you. Wells Saws will deliver long, dependable 
service. Operating and maintenance costs are very 
low. See your Wells Distributor. 


The Pioneers of Horizontal 
METAL CUTTING 
BAND SAWS 


WELLS MANUFACTURING CORPORATION 
1940 Cedar Street « Three Rivers, Michigan 
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SPECIALISTS IN 


Carbide Tipped and 
Solid Carbide 
CUTTING TOOLS 


It costs no more to enjoy the produc- 
tion advantages of MEYCO tools: “‘pre- 
cision’’ minded since 1888, careful 
workmanship, well equipped shops 
and capable design engineers . . . all 
add up to plus values for you. 

The finest quality and proper grade 
of tungsten carbide is engineered to 
the cutter’s job. Tools are precision 
ground and lapped for long life, tipped 
to carefully machined bodies balanced 
for rigidity. MEYERS works to toler- 
ances of .0001”, tipped cutters as thin 
as .030”, solid carbide cutters much 
thinner, diameters of 14” and up. 

Your special problems in the field of 
cutting, slitting, slotting, under-cut- 
ting or form-cutting are solicited. 


Write for new Cutter Catalog No. 51 





W.F. MEYERS CO., Inc. 


BEDFORD, INDIANA 
A famous name in 
precision tools since 1888 
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A DICTIONARY 
OF METALLURGY 
by A. D. Merriman 


G.C., 0.B.E., M_A., D.Sc., C.1. Mech. E., 


F.R.S.E. en 
400 PAGES 
$25.00 Profusely Illustrated 


Just published February 16, 1959. Prepared by Dr. Mer- 

riman, Secretary of the Institution of Metallurgy, Great 

Britain, this is the most comprehensive work of its kind 

ever to appear in print. 

The Dictionary of Metallurgy provides: 

e 7,000 definitions 

e 283 illustrations 

e 236 tables—includes those constants invaluable for 
reference purposes 
An appendix which includes a Table of Common 
Abbreviations and Symbols, a Table of Abbreviations 
Used in Foreign Literature, and a Table of Physical 











HUEBNER PUBLICATIONS, INC. 
P. O. BOX 3505, 1975 LEE ROAD, CLEVELAND 18, OHIO 


Please send copies of “A DICTIONARY OF METALLURGY” 
at $25.00 each postpaid. (Ten day examination allowed; returnable 
for full credit or refund if returned in saleable condition.) 


Company 


Address 





City 








Open account shipments to rated companies. Otherwise, payment with 
order, please. No. C.O.D.’s. Ohio customers add 3% sales tax. 
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DIE TRYOUT 
PRESSES 


in Custom 
Die Shop? 





ans ‘ 
eliv ery: 





Greenville Tool & Die Company, Greenville, Michigan, purchased a 150-ton 
Dake Hydraulic Die Tryout Press to relieve the workload on their 
mechanical facilities. After delivery, management discovered that the 
backlog of work for the Dake press was far greater than it was for the 
mechanical presses. Its smooth, accurate operation enabled it to 

easily handle press work that would otherwise be difficult or impossible. 

A second Dake Hydraulic Die Tryout Press was installed because 

no other press could do as much work so well. 


The Dake Die Tryout Presses can 
be stopped and reversed at any 
point in the stroke—diemakers can 
see just when and why blanks are 
“dragging” or “tearing,” and their 
large daylight area allows the die 
to be “barbered” without removing 
it from the press. 

At the Greenville Tool & Die Com- 
pany, Dake presses are also used 
to align punches, “shear-in”’ irreg- 


ularly shaped surfaces, develop 
blank sizes and shapes, find the 
right redraw depths, and even 
straighten heat-treated die parts. 


Dake Die Tryout Presses are avail- 
able in 9 standard models from 
25-ton to 300-ton capacity, and in 
custom engineered models to 600- 
ton capacity to meet special re- 
quirements. Send for Bulletin No. 
330 for specifications. 


DAKE CORPORATION, 634 Robbins Road, Grand Haven, Mich. 


aul 
Hand-Operoted 

Hydraulic Power Operated i 
HMydroulic 


Movable 
Frame 


PRESSES 


1 DAKE CORPORATION 
l 634 Robbins Road, Grand Haven, Mich. 


Please send me a copy of Dake Bulletin 330. 
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Product News 


Air Compressors 





Atlas Copco’s new CR-series of 
all-purpose air compressors de. 
liver 174 to 338 cfm. Designed for 
heavy-duty, 3-shift operation, they 


may be permanently installed or 
operated on skid mounts. The ma- 
chines are rated for working pres- 
sures up to 125 psi. For details 
contact the company at 545 Fifth 
Ave., New York 17, or Circle In- 
form-A-Gram No. P40. 


Resurface in Seconds 


Dies and other surfaces damaged 
by metal pickup or galling may be 
resurfaced in seconds by use of 
Target Lube, a new universal type 
lubricant, available as a stick or in 
a pressure-spray can. It deposits 


3 
a film of hard, smooth metal which, 
under the heat of friction, becomes 
a part of any metal surface t 
which it is applied. Write the 
Chemical Lubricants Co., Royal 
Oak, Mich., or Circle Inform-A- 
Gram No. P41. 





YOUR INFORM-A-GRAM CARD 
FOLLOWS PAGE 86 IN THIS 
ISSUE. 
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NEW — 
Lead Screw! 
Tapper — 


with Finger Tip Push 
Button Controls permits 
you to tap any quan- 
tity of practically any 
material, with absolute 
precision, without re- 
jects, without stripped 
threads or distortion. 
Tests have shown it 
produces parts that pass 
100% inspection — 
100% acceptable! The 
secret is in the tap 
control mechanism 
which feeds the tap 
automatically without 
any pressure. The Lead “ 





TAP GAUGE 
PERFECT PARTS 


Screw controls the tap and guides it steadily through each cycle, 
guaranteeing supreme accui icy 

In addition, it offers convenient S-way operation; pushbutton and 
foot control for complete cycle or jog automatic (without foot or 
hand controls) or with switch fixture for full cycle. Either way, 
you get uniformity, speed and precision that’s unparalleled! 


Send for Free Brochure 


PROCUNIER 


SAFETY CHUCK COMPANY 
12-14 S. Clinton St., Dept. 7, Chicago 6, Ill. 
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TAP & DEBURR 


IN ONE OPERATION 


Just slip Burr-Bit on any make 
tap—holes are deburred auto- 
matically, leaving a smooth, 
clean chamfer. 


1 set-up— 
1 operation— 
instead of 2! 


Burr-Bit by Vernon Devices is 
made of the finest quality high 
speed tool steel. It fits all 2, 3 
and 4 flute taps, and can be 
used on almost any material. 


Write for complete data 
and learn how you 

can save on your 
tapping operations. 


Dept. TP-7 


VERNON DEVICES, Inc. 


481 East 3rd Street 
Mount Vernon, N. Y 
MOunt Vernon 4-1686 
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For Perforating and 
Notching Materials 
up thru 14” Mild Steel 


ef ate 


a. wHisT 


WHISTLER 
ADJUSTABLE DIES 


¢ Even new workers can 
quickly learn to make 
$$$ pattern changes. 
© Tooling costs cut to 
rock bottom. 
in tooling 


Interchangeable punch and 
die parts are readily 
arranged on Tee-Slot die 
sets. The same parts can be 
used again and again in 
different groupings. You 
profit in numerous ways: 


© Precise accuracy assured. 


* Punches and dies stocked 
in .001” increments from 
-100” to .500” diameters. 
Larger sizes in stock 
up to 3”, 


S. B. WHISTLER & SONS, INC. 
748 Military Road, Buffalo 23, N. Y. 


MAIL the following: 


Adjustable Magna-Die Custom Die 
Die Catalog Catalog Bulletin 


ATE 


GET THE TIME AND ' MONEY SAVING STORY ON WHISTLER PRODUCTS: 
magnetic dies ° adjustable dies + custom dies 
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oa Product_News 
Precision Castings | Ps 








BERYLLIUM ALLOY 
ALUMINUM — STEEL | 
in Pressure Castings 


and Shaw Process Castings up to 400 pounds ae 





Years of skilled experience and the most ad- This new Synflex pressure hag 
can be used as original equipment 


vanced casting a = a give or der talnioninaeemaee 
you precision Castings in e shortest poss e time a wide range of hydraulic and 
. . at costs well within your production budget. pneumatic applications requiring 


We are constantly doing experimental and | a lightweight, flexible hose. Avail- F 


development work on precision castings from able with core tube ID of 3/16” in 
many of the newest alloys. 1/16” increments through 3/8”, it 


will handle all fluids normally en- 
countered. Get more data from 
Synflex Products Div’n, Samuel 
Write or call for complete information. | Moore & Co., Mantua, Ohio, or 
Circle Inform-A-Gram No. P42, 


STANDARD TOOL COMPANY | Portable Power Tools 


216 Hamilton Street, Leominster, Massachusetts 
OMNI PRODUCTS CORPORATION— Export Distributors, New York, N.Y. 





Fast Delivery — Top Quality 


ei 2ftzwa 
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Power is up and weight is dow 
in the new line of 16 portable 
power tools by Stanley Electri¢ 
Tools, Div’n of The Stanley Works, 
New Britain, Conn. The line im 
cludes 10 heavy-duty drills, three 
Wiz heavy-duty disc sanders, a 7 
NAAR | polisher, and two grinders. For @ 

Py catalog, Circle No. P43. 


HYDRAULIC FIXTURE LOCKING COMPONENTS Hand Bender 
BOOST MACHINE OUTPUT! 


® Compact—Build into fixtures easily 

® Automate your fixtures for fraction of ‘‘do-it-yourself’’ cost 

® Ultimate speed in work loading 

® Greater locking force than any other method 

® A permanent investment—transfer from fixture to fixture 

® Single or multiple locking heads available with matching air-hydraulic 
booster systems. 


ORDER NOW FROM YOUR STOCKING INDUSTRIAL DISTRIBUTOR 





Square and round shapes can be 
Write for free full scale templates and new literature! Attach this ad to your letterhead formed in less than 1 sec with this 


cae eacatds new B-050 Series hand bender. kf 

we, takes only minutes to set up and 
WI LTO N | has a capacity of 3/8” steel. Gé 

; more information from W. V. In 

WILTON TOOL MFG. CO. INC. Schiller Park, Ill. dustries Div’n, Vemaline Products 


Canadian Address: 178 Norseman St., Toronto, Ontario TP-70 
Co., P. O. Box 222, Hawthorne, ™ 


J., or Circle No. P44. 
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HOPPERAL 





SINGLE TRACK 


Automates your operation by continuously supplying parts 
which are properly oriented for machining, assembly and 


For DRILLING, CORE DRILLING, ROUGH packaging. Gentle oscillating action of “HOPPERAL” 


and FINISHED BORING assures trouble free feeding of parts. Unit shown has adjust- 
able escapement to release one or more parts at a time. 

The inner race of the GATCO bushing rotates with the tool, 
piloting the tool accurately below or above the work — or 
both. REDUCE ASSEMBLY COSTS 
Eliminates expensive tool construction — Reduces tool wear 
— Prevents seizure and pilot breakage — Especially adapt- 
ed where precision is required. 


Write for full information and prices 


GATCO ROTARY BUSHING CO. 
42322 ANN ARBOR RD., PLYMOUTH, MICH. 
Glenview 3-2295 
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Lepel 


HIGH FREQUENCY INDUCTION MULTIPLE TRACK 


Available with any number of tracks to feed parts to 
re) 


assemblies or other operations where a large quantity of 
parts is required simultaneously. Can be partitioned and 


10) o} oli Tre Modis olde) ol-1ab Mkel-t ile lal-teMigela <M loMi-t-to MULL com ololar 





Hardening * Annealing * Soldering 


Brazing * Zone Refining * Crystal Growing 
> HOPPERAL DRIVER 
> ELECTRONIC TUBE GENERATORS: te A bench -press_ with 


1 kw; 22 kw; 5 kw; 10 kw; f built-in parts feeder to 
20 kw; 30 kw; 50 kw; y - ie provide a_ continuous 
75 kw; 100 kw. és 4 supply of small parts 

: 3 pr 2perly Polat -talicte Man cel) 

SPARK GAP CONVERTERS: bile ’ bation. naan 

2 kw; 4 kw; 712 kw; ast ‘ peening and riveting 


15 kw; 30 kw. 
The Hopperal parts 


feeder will feed screws, 





nuts, Bolts, rivets, nails 
and other fastening de- 


vices for many assem- 


WRITE FOR THE NEW LEPEL 
CATALOG 36 illustrated pages . = 
of valuable information : Write for brochure on automated 


j HIGH FREQUENCY 4 feeders and assembly machines. 
Lepel LABORATORIES, INC. “ ABERSTUMP-H ARRIS INC 

55th ST. & 37th AVE., WOODSIDE 77, N. Y. | . 

10463 NORTHLAWN AVENUE + DETROIT 4, MICHIGAN 
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Hardened, Tempered and 
Ground -from-the-Solid! 











It pays to specify 


INCE 


DRILLS 
REAMERS 
BLANKS 


Premium Quality 

High Speed Steel, 

Solid Carbide and 
Carbide Tipped. 


ACE DRILL SETS 
Standard stock sets include Fractional, Wire and Letter 
size drills, packaged in convenient folding index cases. 


ACE BLANK SETS 

Uniformly hardened high speed steel reamer and drill 
blanks precision ground to new close tolerance limits avail- 
able in standard Fractional, Wire and Letter series sets. 


Call your local distributor today—or write Ace 
direct for latest catalog and price information. 


How To Get Things Done 
Better and Faster 


BOARDMASTER VISUAL CONTROL 


Gives Graphic Picture—Saves Time, 
Saves Money, Prevents Errors 

Simple to operate—Type or Write on 
Cards, Snap in Grooves 

Ideal for Production, Traffic, Inven- 
tory, Scheduling, Sales, Etc. 

Made of Metal, Compact and Attrac- 
tive. Over 500,000 in Use 


Full price $4950 with cards 





24-PAGE BOOKLET NO. Z-400 
Without Obligation 


FREE 














ACE DRILL 


#” Adrian, Michigan 





ORIGINATORS OF ‘‘GROUND-FROM-THE-SOLID™ DRILLS 
CIRCLE INFORM-A-GRAM KEY NO. 1121 


Write for Your Copy Today 


GRAPHIC SYSTEMS 
YANCEYVILLE, NORTH CAROLINA 
CIRCLE INFORM-A-GRAM KEY NO. 1122 


Product News 





Blade Saves Downtime 


Wear resistance and cutting 
rates are increased with a new 
alloy steel band saw blade de- 
signed for standard band saws 
and for automatic cut-off ma- 
chines. They save blade-changing 
down-time and are effective on 
tough alloy steels. Get details on 
the Lenox Master-Band from 
American Saw & Mfg. Co., Boyls- 
ton and Emery Sts., Springfield, 
Mass., or Circle Inform-A-Gram 
No. P45. 
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High-Temp Paint 


Temperatures up to 1700°F wont 
harm Heat-Rem H-170 Supe 
paint. It can be sprayed, dipped 
or brushed on welding jigs, fix. 
tures, and formed parts. Aluminum 
or clear vehicles are available 
Write Speco, Inc., 7308 Associate 
Ave., Cleveland 9, or Circle h- 
form-A-Gram No. P46. 


Protective Paper 


=== — sane) t 


Any type of finish can be pro- 
tected with KB pressure sensitive 
paper. It comes in stretchable and 
non-stretchable types and is easily 
applied without wrinkling or bub- 
bling. Get data from Tech-Industro 
Co., 415 W. Pike St., Phila. 40, Pa, 
or Circle No. P47. 


Midget Hand Pump 


A new, compact hydraulic hand 
pump that develops 8650 psi és 
14 5/16” long and has an oil ca 
pacity of 13.5 cu in. The No. Y28-A 
pump provides fast and efficient 
operation for the new 2- and 4-ton 
capacity single cylinder rams, 
which have recently been added to 
the OTC line. For details, write to 
Owatonna Tool Co., 547 Cedar St, 
Owatonna, Mich., or Circle I- 
form-A-Gram No. P48. 
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Product News 


Boring and Facing Head 





\ a 


Improvements in the Duplex 
combined boring and facing tool 
heads include a new means of 
attaching the shanks to the body, 
shorter body height for greater 
rigidity, and a method for take-up 
for wear which keeps the tool in 
proper adjustment at all times. 
Details from Chandler Tool Co., 
Muncie, Ind., or Circle No. P49. 


Precision Boring Quills 


DEPTH CONTROL 
SPANNER COLLAR 


Hex-key adjustment on newly 
designed boring quills permits 
“splitting tenths” without loosen- 
ing or tightening any toolholder 
screws. A depth-control adjust- 
ment can be incorporated in the 
quill when required. Get more data 
from Briney Mfg. Co., 1165 Seba 
Rd., Pontiac, Mich., or Circle In- 
form-A-Gram No. P50. 


Versatile Lift Tool 


Rapidly and firmly clamped by 
hand, three types of Gonser clamp- 
on lifting tools speed up handling, 
conserve time, and save money. 
They lift, transfer, pull, turn over, 
rotate, and position a variety of 
jobs. Write James Campbell Smith, 
Inc., 4057 Erie St., Willoughby, 
Ohio, or Circle No. P51. 


Heavy Duty 


PN ERS 


Hundreds of Different 
Model Combinations 
1 to 12 ton capacities 


POWERFUL » DEPENDABLE 
ECONOMICAL 
FULLY GUARANTEED 
MODERATE IN PRICE 


See your Supply Dealer 
or write for Catalog giv- 
ing complete informa- 
tion, specifications and 
prices on our line of 
Heavy Duty Punch 
; Presses. ” — 
. ousands in Use 
12 Ton 431 50 the World Over 
less motor—feb 


Modei B-2—2 Ton 


‘tee ALVA ALLEN INDUSTRIES, Dept. TP 


less moter—teb Clinton, Missouri 
CIRCLE INFORM-A-GRAM KEY NO. 1131 


we make quality 


PUNCH PRESSES 


Tel. TUrner 5-3331 


tools -. jigs - fixtures 


machine components 


for every 


industrial application 
quickly economically 


Serving all industries anywhere in the 

U.S. A. since 1906. A big plant filled 

with precision production equipment 

enables us to handle any size job. 

Write for FREE brochure listing all 

facilities and capacities. : 
phone AX. 9-2151 isis 


COLUMBUS DIE-TOOL & 


P. O. BOX 750 ¢ COLUMBUS, OHIO 
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‘MACHINE CO. 


aS 








PRESS-MATIC SHUTTLES 








THE MOST PROFITABLE INDUSTRIES USE 


die & automation, inc. 
STANDARD & SPECIAL 
“AUTOMATIC MECHANICAL 

HANDLING EQUIPMENT” 


The largest manufacturing plants in the 
automotive, 
stamping industry are using ‘Die & Auto- 
mation” 
equipment to increase their production 
from existing punch presses, shears, weld- 
ers, etc., 
ing costs. 


Die & Automation, Inc. designs and builds 
tools, 
conveyors, and special machines, as well 
as 
chanical Handling Equipment.” 


Die & Automation personnel, experienced 
in analyzing production methods, and in 
engineering, building and servicing auto- 
mated equipment are ready and well 
equipped to assist you in reducing your 
manufacturing costs. 


For brochures or assistance, write or call: 


5353 DIXIE ne ¢ HAMILTON, OHIO * TW 2-4581 


major appliance, steel, and 


automatic mechanical handling 


and to reduce their manufactur- 


dies, fixtures, special heavy duty 


“Standard & Special Automatic Me- 


SHEAR-MATICS & STACKERS 
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WHEELS 


Straight Type Offset Type 


See | 


HAND KNOBS 
MACHINE HANDLES 
BALL HANDLES 

o 
SPECIALTIES ——— nt 
DY. z = P EB BSsee 

SF OYY 

SPECIFY TOMCO 
FOR DEPENDABILITY 


A Complete line of high 
grade hand knobs, levers, handles, hand 
wheels, graduated dials is available for 
immediate shipment from stock of stand- 
ard items. Specialty items made to your 
specifications. 


WRITE FOR INFORMATION 
RN 
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Product News 


Tough Shear Blades 


Longer runs between grinding 
and burr-free cutting are benefits 
enjoyed by users of O-Kni-Co 
solid or composite steel shear 
blades. The specially hardened 





blades are made in three grades 
to fit practically any shear for a 
variety of shearing operations. 
They’re also for wear parts. For 
details write Dept. JJ-206, Ohio 
Knife Co., Cincinnati 23, or Circle 
Inform-A-Gram No. P52. 





TOOLING & PRODUCTIQy 
Coil Handler 


Coil handling costs are reduce 
with the Upender, a new devig 
for rotating coiled strip so it ca 
be transported and stored in , 


vertical position. It eliminates the 
need for hoists, slings, or cradles 
when unloading coils from trucks, 
Roth Corp., Box 29, New London, 
Ohio, or Circle No. P53. 


Built-in Diamond Turner 


Useable diamond life is extended 
up to four times by use of the 
Turnable diamond tool. It has a 
built-in turner head which pro- 
vides proper diamond turning 
without need for repositioning the 
tool. Get more information from 
the Cleveland Industrial Tool Co, 
Chardon, Ohio, or Circle P54. 


Tool Blanks 

Standard size dovetail form and 
shave tool blanks for automatit 
bar machines are now offered by 
The Somma Tool Co., Inc., 109 
Scott Rd., Waterbury, Conn. Both 
types are available in HSS or T-5 
Super HSS. They’re ground and 
heat treated for maximum cutting 
life. Write the company, or Circle 
Inform-A-Gram No. P55. 








ended 
of the 
has a 
| pro- 
irning 
ig the 
from 
1 Co., 


1 and 
utting 
Circle 


JULY 1960 


Product News 


Pressure Regulator 





: This foot-operated pressure reg- 
ulator is self-relieving and controls 
up to 125 psi air pressures. It’s 
provided with 10’ of flexible plas- 
tic tubing for connection with sup- 
ply and output lines. Get more 
information from Air Specialty Co., 
1508 Dorothy Drive, Palatine, IIL, 
or Circle Inform-A-Gram No. P56. 


Heavy-Duty Lift Table 





This 24,000 lb capacity South- 
worth lift table is hydraulically- 
powered and has a scissor type 
lifting mechanism. Collapsed 
height of the model LT-12 is only 
8%”; extended height, 40”. Write 
Southworth Machine Co., 30 War- 
ren Ave., Portland 2, Me., or Cir- 
cle No. P57. 


HERE IT 1S...  eoinect reavine 10 .o0005” 
© FULL RANGE OF DIAL .004” 
@ DIAL GRADUATIONS 20-0-20 








2/5" DIA. HARDENED 
& LAPPED TABLE 
©" VERTICAL CAPACITY 
FINE ADJUSTMENT OF 
VERTICAL CAPACITY BY 
MEANS OF KNURLED RING 
WITH INSTANT LOCKING 4 
@Wikt ACCOMMODATE 
ALL INDICATORS 


_ 
IN PLASTIC CASE 
WITH CABLE RELEASE 


THE MAUSER INDICATOR 
1S ALSO AVAILABLE GRADUATED 
FOR DIRECT READING .0005" 
WITH Ome. SHANK = © WITH 016" FULL RANGE OF 
$ 75 CIAL. $ 00 

Cet. 261308 + 
OnLy 29 Cot. +657 — ONLY 16 


For Complete Information request our 96 Page Catalog — 
Contest any of our 4 “Coast to Coast” Locations or your 
Secrest Local Distributor. 


> SCHERR-TUMICO 


PRECISION MEASURING TOOLS AND INSTRUMENTS 
STOCK, & SALES OFFICES AT 

NEW YORK: 200 Lafayette Street, New York 12, N. Y. 

ST. JAMES: St. James, Minnesota 

LOS ANGELES: 3337 West Olympic Bivd., Los Angeles 19, Cal. 

CHICAGO: 5045 W. Herrison, Chicago 44, Ill. 

When writing to any of the above locations, refer te Dept. E-7 
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with Rousse 


‘DOUBLE-CRANK PRESSES | 


SPEED UP PRODUCTION with 
these versatile 40-ton presses. 
Large bed and ram areas make 
them ideally suited to handle 
wide rolls or sheets . . . do multi- 
ple punching, steel-rule die work 
and other high output opera- 
tions. For rapid, shockless start- 
ing and stopping, presses can 
be equipped with electrically 
controlled “‘Econo-Air’ friction 


No. 4B OBI with 
“Econo-Air” clutch. 


SERVICE MACHINE COMPANY 


Mfrs. of Rousselle Presses 


2310 WEST 78TH STREET + CHICAGO 20, ILLINOIS 


clutch... Ask for new catalog. 


STRAIGHT SIDE —Die 
Space up to 24 in.; 
bed space up to 6 ft. 
between uprights. 


Rousselle Presses are sold exclu- 
sively through Leading Machin- 
ery Dealers. 
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Tracer Controlled Grinder 

Transverse forms 
are automatically re- 
produced on large 
pieces by this new, 
tracer-controlled hy- 
draulic-feed surface 
grinder. It’s equipped 
with an automatic 
cross-feed and auto- 
matic down-feed. Get 
details from Gall- 
meyer and Livingston 
Co., 400 Straight 
Ave., S.W., Grand 
Rapids, Mich., or Cir- 
cle Inform-A-Gram 
No. P58. 








How to Design and Specify 
PRINTED CIRCUITS 


OVER 70 ILLUSTRATIONS are included in this new 
publication, reporting on: Advantages of Printed Circuits 
. » . Layout and Design . . . Selection of Materials and 
Components . . . Multiple Soldering Techniques . . 

Reliability . . . Production Methods . . . Process Limita- 
tions . . . Printed Circuit Assembly . . . Service and Re- 
pair... Artwork . . . Finishes . . . Information on 
Switch Plates and Commuter Discs . . . and other valuable 
information. Also includes NEW RECOMMENDED TOLER- 
ANCES FOR PRINTED CIRCUITS. $5.00 


HUEBNER PUBLICATIONS, INC. 
P. O. BOX 3505, 1975 LEE ROAD, CLEVELAND 18, OHIO 





each postpaid. Ten day 
credit or refund if returned in saleable condition.) 


Company ... 


copies of “PRINTED CIRCUITS” at $5.00 
inati i] d; returnable for full 


Open account ship- 
ments to rated com- 
panies. Otherwise, 
payment with order, 
please. No C.O.D.’s. 


Ohio customers add 





3% sales tax. 
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CUMULATIVE EDITORIAL INDEX FOR 1960 ISSUES 


The number of subjects in which T&P’s editors pre- 
sent material in just a few issues adds up very ra- 
pidly. Most articles are of lasting interest and have 
future reference value in solving tooling and pro- 


duction problems. 


This cumulative index will build up progressively 
during each calendar year. Each issue will carry a 
cumulative index of material contained in all pre- 
vious issues of the same year, with each January 
issue carrying the complete index of the twelve 
issues of the previous year. 


We suggest you see to it that your copies of T&P 
are retained for future reference so you can get the 
full benefit of this useful index. 


The Publisher 


SUBJECT INDEX 


Assembly 
Q-C for, Feb, p. 66 (3 pp.) 
Boring 
Cartridge-type tooling, with, Feb., 
p. 53 (2.4 pp.) 
Chip removal, after, Feb., p. 43 (.66 
p 


M 
34 pp.) 

ool and gage setu 
Aay, p.6) (2 


Broaching 


Carbides 
Cartridge-type, for boring and fac- 
c 53 (24 4 


ng, Feb. p. 53 


Common sense use of, Feb., p. 49 
(1 p.) 


Machining hi-temp alloys with, Feb 
p. 51 (1.9 pp.) 

Machining tungsten with, Feb., p 
56 (3 pp.) 

Throwaway tools, positive rake chip- 
breaker grooves in negative rake 
inserts, for doubled life, Apr., p 
62 (1.0 pp.) 

Use of, Feb, p. 9 (1.16 pp.) 

Ceramics 
ee 


ne 


Cold Forming 
Heading, fast, of tiny parts, Feb 
p. 65 (.7 p.) 
Swaging, choosing a machine, Feb., 
p. 59 (3 pp.) 


Swaging, tooling for, May, p. 59 
(3 pp.) 
Controls 
Numerical, programming for dr 
ing, Apr., p. 58 (4.0 pp.) 
Tape, and common sense, Jan., p 
(] p.) 
Tape, for milling machine, Jan 
p. 48 (2-1/2 pp.) 
Tape, of Natco drill, to speed pro- 
duction, Mar., pp. 55 (2 pp 
Computers 
Operation of 
an. p. 43 
Cost Cutting 
Production change, by, 
4p.) 
Dies 
Lamination, plus assembly, Jan., p 
37 (5 pp.) 
Progressive, designs for two, Mar 
p. 57 (3 pp) 
Progressive, for brass telephone parts 
Apr., p. 65 (1.66 pp.) 
Punch system for, Mar., p. 65 (.66 p) 


are design of, May, p. 59 
(3 pp.) 
Drilling 
Building-block machine for, Jan 
p. 42 (1 p.) 

Programming for numerically con- 
trolled, Apr., p. 58 (4.0 pp.) 
Tape controlled, at Solar Aircraft, 

Mar., p. 55 (2 pp.) 
Turret machine, with 183 spindles 
ay, p. 70 (1 p.) 
Fixturing 
Milling machine, for tape controlled 
Jan., p. 48 (2-1/2 pp 
Grinding 
Lapping, a clue to, of irregular sur- 
faces, Apr., p. 57 (10p 
Machine for 60” OD-ID cylindrical 
and face, May, p. 48 (1 p.) 
Machine, new, double-spindle disc 
type, with, Apr., p. 64 (0.5 p 
Wheels, lubricant for, Apr., p. 66 


Pp 
Thin parts, of, Mar., p. 64 (1.33 pp) 


Heat Treating 


Tool performance aided by, May 
Pp. 54 (3.66 pp.) 
Tool steels, of, Mar., p. 51 (4 pp) 


Machine Tools 


Machining 
eramic tools 
9 pp 
Faster speeds, design linked for 
economy, Mar., p. 48 (3 pp.) 
Hi-temp alloys, of, Feb., p. 51 (1.9 
p ) 


Titanium, of, May, p. 63 (3.34 pp 
Tungsten, of, Feb, p. 56 (3 pp.) 


Maintenance 


Machine, scheduling, for, Feb, p 
(1.3 pp.) 


Management 


Businessman’s role in political action 
Mar., p. 7 (2 pp 

Depreciation, understanding of 
p. 41 (2.3 pp.) 
cutive appraisal, Apr., p. 55 
pp.) 

European expansion, cash in 
Mar., p. 45 (2.66 pp 
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Supervisory development, Mar., p. 6] Reliability 
(2.25 pp.) 


Reliability—A new tool, May : 
Value Engineering, a tool, Feb. p 1.86 oe.) ov, By 
39 (1p) ee 


Marking Spinning 


Threading 


Jan 56 (2 pp.) Machines, indicator for alignment ¢ 
— Apr 67 (1 ) 

Milling ~— ry B (1.00 pp 

om ooling 


ape 


p. 48 (2-1/2 pp ‘ Cut-rate, and methods, Apr., p. § 
: 3.75 pp.) 
Plating 
Hydraulic combinations save time 
Apr., p. 63 (1.5 pp.) 
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ne, p. 53 (2 pp 


Pneumatics 


Circuits, fil 
p. 66 (5 


Tool Steels 
Selection and heat treatment of 
May, p. 55 (3.66 pp 


l-in approach to, 

pp.) 
Pressworking 

Transfer machine 

Die, carbide, for laminations, Feb., Chip 

p. 50 (1 p.) : 

Laminations, of, and assembly, Jan., ‘ 

p. 37 (5 pp.) Turning 


removal, in, Feb., p. 43 (& 
) 


Quality Control Automatic, with new turret lathe 
Automatic inspection and sorting of Feb., p. 55 (.6 p.) 


tiny parts for, Feb., p. 47 (2 pp.) Inc.cator for, Feb., p. 64 (1.3 pp 
onus plan for, May, p. 49 (1.7 pp.) ae . * : 
Caliper, for measuring undercut re oe oe with new VIL, Ja 
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Screw machine, with, to eliminate 
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Managing, for profits, ; 
Ultrasonics 
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Welding 
Machine tool bases, of, plastic 
2 models for stress analysis in, May, 
Reaming p 51 3 pp.) 
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Close tolerance, Mar., p. 60 (1.33 pp) Titanium, of, May, p. 63 (3.34 pa} 





Now ready: 


Manual of Machinability 
and Tool Evaluation 


by ANTONI NIEDZWIEDZKI 


Machining Consultant 





TYPICAL CHAPTER COVERAGE: 
Tool Life a « - Lb 
Criterion... ip Load an . 
.°) R DE R piece By ae be —_ 
. . . Test Records . . . Tool Inspec- 
tion . . . Machinability Classification 
Y 0 U R s . . . Machine Tool Selection. a 
The Manual contains a wealth 
T .] D A Y ! examples and forms for Development 
Sheets . . . Recommendation e 
$6 00 . . . Crossed Charts . . . Tool Life 
a Tables . . . Graphs and Drawings... 
covering work with Carbides and HS 
per copy on Cast Iron and Steel. 





axe 10-DAY EXAMINATION 
ALLOWED. 

USE Manual is er for 

full credit or refund if re- 

COUPON turned in saleable condi- 


~ 4 tion. 


—------~~~~~~~~—-----------; 


HUEBNER PUBLICATIONS, INC. 
P. O. BOX 3505, 1975 LEE ROAD, CLEVELAND 18, OHIO 




















Gentlemen: Please ship as scon as available copies of | 
MACHINABILITY AND TOOL EVALUATION at $6.00 per copy. 


Company 
By 


Address 


| 
4 
_ 
| 
“q 


Open account shipments to rated companies. Otherwise, payment with 
order, please. No C.0.D.’s. Ohio customers add 3% sales tax 
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distortion in BALD EAGLE 
Magnetic Sine Tools. 


oy. of Baldy 4eg...{ There’s no error due to 
6a 





Model 
ment of 1805M 
This compound angle sine plate has dual field 
permanent magnetic chucks that can be magnetized 
independently, a positive lock on each axis, and a 
43 (6 center T slot. Like all! BALD EAGLE Sine Tools, it’s 
accurate to .0002” in dimensions and parallelisms. 
Other models include 5” and 10” Sine Bars and 
Sine Plates, single and compound, plain and mag- 
netic. 
et lathe 


Every Shop Should Own One 


No distortion — 
even on Ye" stock! 
MODEL “C” 


KNURLMASTER 
Ss Hand Knurler 


For small production runs on 
¥e" to 1” stock. Exclusive 
screw design gives perfect 
knurl pattern. Furnished with 
3 hardened straight or dia- 
mond pattern knurls of stand- 
ard %” dia. Forged steel 
frame is self-centering. Write 





Ask your distributor or write for com- 
plete catalog and prices. 
1.3 pp For Quality—Specify Bald Eagle 


Bald Eagle Products Co. 


clinalh 60 East 4th Street, St. Paul 1C, Minn. 
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for illustrated folder. 


ROCKWIN MANUFACTURING CO. 


80A MAGNOLIA AVE., WESTBURY, L.I., N.Y. 
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TOOLING IDEAS FOR BORING 


“Better-Hold”-type 
chuck hikes tool 
performance 

Find the jobs on which costly machines are 

being used as tool-setting fixtures, and we can 

show you how to save big money with quick-change, 
ly a Z preset tooling. For example, you can change a 
boring head (or other shank-type tool) using this chuck, 

in seconds .. . without compromising accuracy, rigidity, 


or cost. Duplicate boring heads are preset outside the 


RAGE: ‘ machine. A presetting stop in the chuck body controls tool 
Tool Life 
1d Work- positions accurately. The patented ‘‘Lock-and-Eject”’ nut 


1 Inspec , 
sification on the end of the chuck turns on ball bearings. 
. 
ealth of Th . ~ ome 's ickly : h 1 
elopment 5 e operator just twists it to quickly unseat the tool. 
Tet ti “B/S 
re Life Lae> Opposite direction of rotation forces a split liner into 
and Hi A 

compression between the tapered ID of the chuck body and the tool shank. It’s so simple 
TION to change tools—yet you can tighten the chuck in seconds to produce a powerful, no-slip 
le for drive. No runout, no babbit hammers, 


if re- ast, 


no in-the-machine adjustments—no danger { 


MAXIMUM 
MACHINE 
UTILIZATION 





of slippage under a heavy cut. Ask your 


SCULLY 
JONES 


1913 S. Rockweil, Chicago 8, III 
Seully-Jones and Company 


Scully-Jones distributor or representative 


aad for complete details. 


“J a oy 


CIRCLE INFORM-A-GRAM KEY NO. 1174 


W IMMEDIATE 
WAIT? DELIVERY! 
Le 


LARGEST STOCK OF 


SPECIAL RH & LH | 
Taps-Dies & 
Thread Plug Gages 


Also in Stock: 
® RING GAGES @ ACME & 
METRIC TAPS & DIES 
® SPECIAL REAMERS 
@ EX. LONG DRILLS 


AL ° 
tor W A\s 
speciol Wie Print 


Moepe cifico™ — 














Quotations on Request 


FIELD TOOL SUPPLY CO. 


Industrial Cutting Tools 
31 S. DESPLAINES ST., CHICAGO 6, ILL 
All Phones: Financial 6-1195 
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Enco Turrets Assure 
+0005” Accuracy 











Enco’s passion for exacting accuracy 
is paying off in metal working opera- 
tions everywhere! Combining pre- 
cision lathe output with efficiency 
and economy has become a necessity 
. . . and Enco turrets have proved 
the ideal answer. An Enco turret 
transforms one lathe into a produc- 
tion machine, each operation of un- 
surpassed accuracy due to spring 
loaded ball design! 


Spring loaded balls give you the accuracy 
rey want! Hardened steel precision balls 
ocked between accurately milled spherical 
seats consistently give accuracy in re- 
indexing. Hardened all steel construction 
minimizes wear, retains built in precision. 











Also Mfrs. of Enco Hexturret Bed Turrets 
Write today for catalog No. 53. 
There's an ENCO turret for every lathe. 


MANUFACTURING CO. — 





4520 West Fullerton Avenue 
Chicago 39, Illinois Dept. 770 . 
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aye STAR PERFORMERS 
ON EVERY | MACHINE 








@ Balas Collets and Pushers increase the production 

efficiency of every machine in which they are installed. 
: They’re specially designed and precision made to turn 
out more and better products regardless of the size and 
type of stock you use. For time and money saving on 
every job insist on Balas Collets and Pushers. Standard 
sizes for most popular machines shipped promptly from 
stock. Write for new catalog. 










YOU NEVER\ 


HELD IT | 
$oO GOOD! 


= BALAS COLLET MANUFACTURING CO. 


CLEVELAND 14, OHIO 
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It Takes 
QUALITY 
and BEAUTY 
too WIN! 


Beauty PLUS the ability to perform are 
the qualifications of a winner. American drill ji 
bushings excel in both appearance and 
performance. You can be the judge. Pui 
American drill bushings to work. Prove to your | 
own Satisfaction that their performance 
does match their appearance 


DRILL BUSHING CoO. 


5107 PACIFIC BOULEVARD + LOS ANGELES 58. CALIFORNIA 


NEW! Catalogs for the complete line... 
send for your free copies. 
WORLD'S LARGEST INVENTORY OF PRECISION DRILL JIG BUSHINGS 
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